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\\The scope and complexity of major instructional design and
development programs and the sophistication and detailed
level of definition of particular training development
models utilized have greatly increased. The advanced
planning and day to day management necessary for such programs
have become commensurately more difficult and complex. The
interactions between the many resource personnel and schedu1e— -~ ~
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~Jrequirements involvedincrease the difficulty of identifying
spec i f ic sourc es of problems and responding to them without
causing problems elsewhere. In addition , the models being
used tend to have an increasiflg number of engineering charac-
teristics rather than artistic attributes. That is , they
are characterized by increasingly well defined procedures 4

and techniques which offer the potential for much better
quality control consistency of output across different
personne l, and they simplify the problem of training and
standardizing approaches for development staffs. In
respon se to the challenges of these emerg ing models
interest is greatly increasing in comprehensive real-time
int egrated information management systems which incorporate
a variety of flexible management projection and simulation
capabilities , and which include rich arrays of standardized
protocols , staff training materials , and interactive job
aids . ~ This report is a functional specification for a
Comput’èç Aided Training System Development and Management
(CATSDM).~ env ironment based on state-of -the-art hardware
and softkare technology , and including recommendations for
off the shelf systems to utilize as a starting point in
addressing \the particular systematic training and
instruction desi gn and development model described in
MI!.. STD 961 (Qften referred to as the Fleet Aviation ISD Model).
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SECTION I

INT R ODUCTION

PURPOS E OF TH IS DOCUM E NT

This document is intended to provide the reader with a
clear descr ipt ion of a mode. fo r Computer Aided Training
System Development and Management (CA TSDM ) and Is designed
to serve as a functional speci f icat ion base from which more
deta i led design and deve lopment ac t i vi t i es  could proceed .

In previous doc uments prepared as part of the Computer
Aided Training System Development and Management (CA TS DM ) to
ISD (Instructional Systems Development) project , a se r ies  of
ana lyses were conducted to dete rmine the cha rac te r i s t i cs  of
an ideali zed computer ha rdware /so f twa re  system which could
support the Instructional System Developmen t ( ISD)  p rocess .
Ana lyses were also conducted to prioritize support need s for
the var ious technical ISD p rocesses .  F inal ly,  e x i s t In g
relevan t hardware/software systems were examined to
determine their general capabil ities and potentials in
relationshi p to the identified requirements.

Us ing the analyses outlined above , a set of functional
speci f icat ions has been prepared describing a system of
computer program s to assist in successfully and reliably
carry ing out the ISD process . These programs are designed
to lend structure to the activities of persons involved in
I SD , as well as to provide a wide range of suppor t
funct ions , including needed data collection and manipulation
ca pabilities for all phases of the process .

OVERVIEW OF THE CONTENTS

The remain der of this document will deal in detail with
the components of’ CATSDM , conception and development of
those components , an d recommendations and conclusions made
in l ight  of’ the analysis of existing systems , including Navy
Tra ining device number 11869, referred to in this document
as the Versatile Training System (VTS). This will not only
prov id e the rea d er w it h a feel  for wha t  CATSD M i s an d does ,
but also with how the benef its of’ CATS DM can be realized and
integrated with what is already available through VTS.

The section on “Descri ption of’ P~ethod s” Immediately
fo llowing this sect ion w i l l  describe the general procedures
fo llowed in developing this data Item . It will outline how
the VTS was studied , analyze d , an d compared to CATSDM .

5
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Sect ion II wi l l  conta in three subsect ions  wh i ch  w i l l  1)
o v e r v i e w  the recommended system of program s , 2) describe in
detai l program capabi l i t ies  (both standard ac ross  the whole
CATSD M system and spec i f i c  to Individual  subprograms ) and ,
3) describe the data bases created and used by the programs .

Each of the deta i led descr ip t ions  of program
capabilities will be accompanied by a table listing what
types of information wil l  be entered into each data base ,
and specifying how it was entered . A large portion of the
ca pa b i l i ti es ava i la b l e for one pro g ram wi l l  also be
ava ilable in other programs . Therefore , instead of
describing each capability over and over as a part of eac~.progr am , a single set of descriptions of’ these common
capabilities will be presented separate from individual
program descriptions. By describing the standard
capabilities in detail once , It will then be reasonable to
mere l y r e f e ren ce them in the  descri pti ons o f each of th e
subsequent programs.

The description of the data bases includ ed in the third
subsection will include a series of tables outlining the
projected contents of’ each of the data bases. For each
piece of data in each data base , the program used to enter
that data will be identified , and the programs which acr’ess
t h a t  dat~ will be listed .

Analys is of the VTS in light of CATSDM recommendations
will be provided in Section III. The purpose of this
section &s to evaluate the VTS to determine how its
capabilities relate to requirements of the proposed CATSDM
system . The analysis will outline where the VTS address the
CATSDM need as specified , and where it takes an alternative
but acceptable approach to accomp lishing each specific
CATSDM task. It will also identify where the VTS does not
now provide the required capabilities in any useful form .

Section IV will presen t a recommended plan for how to go
about the development and implementation of the proposed
CATSDM system . It will spec ifically address how the VTS
could be systematically expanded and modified to meet the
CATSDM requ irements . The plan will attempt to organize
development tasks In such a way that individual program s ani
subsystems can be developed one at a time and in such a way
th at each will provide a useful product in and of Itself.
In this way man y of’ the benefits of CATSDM can be realized
very  ear ly  in the development ef for t , without having to w q i t
for the whole system to be completed . The section will also
present development tasks , phasing, and 

staffing.6
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Section V of’ the report will summarize all conclusions
and recommendations.

DESCRIPTION OF METHODS

This section will describe the general procedures which
were followed in developing this data item . It will outline
how the VTS was studied , analyzed , and compared to CATSDM .

This data item was prepared from several major data
sources. The first obviously was the preliminary work done
on the prev ious data items and their extension into the
description of programs , data bases , and so on required for
CATSDM .

Info rmation on the Versatile Tra ining System (VTS) was
gathered from two major sources . The first was a set of the
best existing written documentation materials available on
the VTS.

Spec i f ic a l l y  these are :

VTS & CATSDM - Outline of’ CATSD~ VTS Cverv lew CATSDM
Ex planations

VTS — Vol . I — F R A M P User ’s ~a n u a l  No.  I

VTS — Vol. II — FRAMP User ’s Manua l No. 2

VTS — Vol. III ’ — ERS A i rc re w P e r s o n n e l  User ’s ~anua l

VTS — Vol. IV — FRS Atrcrew Personnel User ’s Manual

VTS — Vol. V — Su b system Specs fo r A i r c r ew an d
Enlisted Men

— VTS Functional Description for
Naval Av iation Activities

The general approach taken to utilize this documentation was
to overview all the written materials to ori ent the
con tractor staff to systems capabilities and the
doc umentation formats and layouts used . Then , utilizing the

• description of program s and standard capabilities implied by
CATSDM , the doc umentation was searched specifically for VTS
implications to each section of the CATSDM model on a
program by program and capability by capabili ty basis.

a

Finally, in those areas where the written documentation
was inadequate (the doc umentation for VTS is not yet
complete) follow—u p phone calls and additional visits were
made to NWC China Lake , where questions were clarified as

_ _ _ _ _ _ _ _  
_ _ _ _
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much as possible. In those cases where information was
unavai lab le  or incompleL , assumptions were mad e in the
anaysis of VTS/CATSDM match ups and were clearly identified

• as assumptions In this report.

The CATSDM functional specifications themselves were the
joint product of a group of contractor personnel with
extensive experience in large scale ISD (Including NAVA IR ,
Army , Mar ines , and Air Force projects) , in writing

• specifications for computer based train ing and training
support systems , and in the operat ional development  and use

• of such systems. In some cases the degree of detail
provided in the description and definition of the CATSDM
program s and their relationship to each other (See Section
II) may suggest that this doc ument m ight serve as more than
a functional specification. That is not the case!
Systems—subsystem specification , data~~ie specifications ,
an d prog ram spec i f ica t ions a l l  re qu i r e  more d eta il than  is

• g iven or intended here. They depend extensively upon the
har dware/software environment selected for implementation.

The level of detail provided in this report is intended
• to be helpful and suggestive and not limiting or

cons training. The relationships T~~ lied suggest functional ,
not structual definitions.

r
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SECTION T I
4,

DESCRIPT ION OF PROGRAMS

OV E R V I E W  OF THE SYSTE M CF PROG RA MS

In as much as the TS D process is an a~ tempt at a
systematic solution to complex training problems , CATSDM is
designe d to provide system ati l ’ ~t r uc ’ t u r i n g  of the activities
of’ persons , resources , and data involved in all phases of’
the process. Furthermore , CATSDM prov~~1 es a system of
computer programs which assists in the cr~~ ’i on ,
manipu la t ion , and updat ing  of d a t a  t’as~~s c ritica l to the ISD
process . This section presents an overv ie4 of those
pr ograms , their  i n t e r r e la t ionsh ips , and the i r  ass oc i a t e d
data bases. It s h o u ld be math’ c lear  here tha t  these
“programs ” are really complex sub— systems i n the ir own
right .

Support is prov ided by CATSflM to both i~~in l ine ISfl
activities cle arly r ep resen ted  in the f ive  ISD phases
(analysis , desi gn , development , implementation , and
evaluation ) , and related peri pheral activities (trainer
requirements/procurement , tactics pack age developr’ient , and
cont ract ing concerns ) .  The programs ava i lab le  through
CAT SDM are best understood when re la ted  to these groups of
a c t i v i t i e s .  In order to v iew program in ter re la t ionsh ips

• more easily, we suggest following the flow diagram in Figure
1 as each of the programs is discussed .

Analysts Phase Program s and Data Pases

The Problem Ana lys is  Program ( P A P )  a s s i s t s  in the f i r s t
step o t ’ the a n a l ys i s  phase by helping to s p e c i f y  and
interpret ~h e  kinds of data collected , and helping r o

• det ermine the need for developing or rev ist n~ an
instruct ional  program . In so doing , a problem ana lys is  d a t a

t base accessed by subsequent analysts phase programs is
c rea t ed.  This da ta  base a lso cont r ibu tes  to  the Master  Plan
Program ( MPP )  and the Procur ement Package Program ( PPP ) ,
both of which are described later in th is overview.

The Task Listing Program (TLP) assists in the creation
of a complete set of tasks perfo rmed in the job or jobs
being analyzed . In addition , the tasks are structured a n d

• numbered so superord inate /subordinate relationships are
clearly shown and can be easily manipulated (inserted ,
deleted , revised ) without cumbersome manual renumb ering,
retyping, etc.

9
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Parallel to task list development a determination of
student entry level is made using the Student Entry— Level
Program (SELP). This establishes a student entry level data
base and means for interpreting that data.

Student entry level data and task listing data bases are
ut i lized by the Task V •i )tdatlon and Selection Program

• (TVSP), to assist in verifying the task list for
completeness and ac (~uracy and in selecting tasks for which
training Is required . As a result , the task list data base
is updated as necessary and tasks requiring tr a ining are
earmarked .

The Ob jec t i ves  Hierarchy Program (OHP ) then ass i s t s
instruct ional developers in establ ishing a h ierarchy of
learning objectives based on the task list. The resulting
objectives hierarchy data base shows relationships among
objectives and eventu ally suggests the order in which they
should be learned . This data base also provides the
foundation for activities in the ISD design phase.

As objective hierarchies are created , one additional
da ta  base in the ana lys is phase Is ~stablished through the
Ex is t ing  Mate r ia l s  Evaluat ion Program ( EMEP ) .  This helps
specify which of alread y available In struction al materials

• are suitable for teaching any objectives identified in the
objectives hierarchy. These materials are num be r ed in an
existing materi als data base and cross—referenced to the
objectives hierarchy data base .

Design Phase Programs and Data Bases

For teaching each o b j e c t i v e  iden t i f i ed  in the OHP , the
Media Selection Program (MSP) provides an interactive

• process for determining a set of acceptable media
alternatives. These include any trainer hardware identified
in the Procurement of’ Trainers Program ( P T P ) ,  as specified
in the Trainer Requirements Program (TRP). These two
program s are o v e r v i ew e d  in the sec t ion  on programs
peripheral to mainst ream ISD a c t i v i t i e s .

It is then poss ib le  to u t i l i ze  the Sy l labus  Deve lopment
Program (SDP) to structure the syllabus development process ,
transfer appropriat e information from the objectives
hierarchy data base , and number and reference syllabus
elements. The result is three data bases: lesson level
syllabus information , segment— level syllabus information ,
and a lesson interrelationsh ip m atrix.

The Training Support Requirement s Program (TSRP) assists
the instructiona l developer s In specifying and manipulating
resource requirements data. The output o f t h e  pr og r a m  i s a n

10
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analys is providing for altern a tiv e m p dt a mixes and needed
al terations to basic resource requirement tables , wh ich are
r etained for future use in the TSRP dat.i base .

At this po int , the hel p of the Lesson Spec t ficat t ’n
Program (LSP) can be enlisted in the development of
individual design guides which are used later to create eacn
actual lesson. Reference is made to necessary techn t~’al• manuals , other related doc umentation , and tacti cs package
info rmation. Structuring and tracking of the process is
also established .

The im plementation Plan Program (IPP) facilitates
another important part of the design phase. This program
assists in coordinatin g resources (both personnel and

- • material ) and in developin g a complete description of how
the instruction al program is to be administer ed . All
in f o rmat ion is retained in an I m p l e m e n t a t ion p l an  d a ta b as e

• and is updated as the program Implem entation date gets
closer.

Fin a lly, the Qu ality Control Program (QCP~ atd~
developers in establi shing a complete tracking and
ev aluation procedur . for al l aspects of the developm ental
process . It helps specify the kind s of data to be collected
an d analyzed . It also helps pinpoint the persons needing( the data and the time they need it. The QCP creates its own
data base as the process is carried out- .

Development Phase Programs and Data Bases

W i t h  the  ass i st ance  o f’ the Lesson Author ing Program

• (LAP) , prev iously created lesson specifications are
developed into complete lessons. Th. LAP provides help in
formatting textual componen ts of all lessons and allows for

• direct transfer of specifications to the lessons in the
- - • lesson spec i f icat ions an d t e x t  da ta  base.

Authored lessons can t hen be produced in ready-fo r-
paste-up copy (or directly transmitted to a phototypes etter ’
with th. a id of the Lesson Production Program (LPPI . In

- 
- cases where audiovisual med~~ are Involved , this p r o gr am

assists In producing working copies of script s for
production per sonnel. In addi t ion it can be used to t r a c k
progress and staffing. Al l lessons wil l  be stored In the
LPP data base for easy on—line revision as needed .

• Once produced in a usa b le fo rm , the lessons ar e gi ven to
typ ica l sample students  t o  t es t  for inst ruct iona l
effectiveness. Student perfo rmance , att itud in a l d a t a , and
reviewer comments are collect ed , cataloged , and analyzed
through us. of the Lesson Tr yout. Program (LIP’ . The LIP

I
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also assists in the formulation of rev i~~1on s p e c i f i ca t  ions
based on the data collected . All of this information
becomes part of the lesson vali d ation data base.

Implementation Phase Programs and Data Bases

In the implementation phase a Computer -Managed v
Instruction Program (CMIP) can be used to administer student
tests on— line , to diagnose student def iciencies from test
results , and to prescr ibe student instructional activities.
This program can also take charge of mainta ining student
records (i.e., a student’ s progress in the course can be
assessed at any time) . In add i t i on , a5~~e t s  (per sonnel ,
mater ials , students) are scheduled in such a way as t~assure that instruction is admin is te red  in an ef f i c i e n t  and
effective manner .

A Compu ter—Assisted Instruction Program (CAI PI can carry
- 

I the implementation a step further by actually administering
instruct ion on—l ine  under computer con t ro l led  i n t e ra c t i o n s .

Programs Peripheral to Mainstream ISD Activities

Three program s are geared to deal with instructi onal
situations requiring complex trainer/simulator equipment.
They are the :

1. Historical Trainer Pata Program (HTDP~~, w h i c h
collects and retains pertinent characteristics and
requirements data of previously used trainers and
allows for comparison with current needs.

2. Train er Requirements Program (TRP) , which assists in
establishing requirements for t ra iners , along w i t h
utilization estimates.

3 .  Procurement of’ Trainers Program (PTP) , which
provides for contracting arrangements for new
trainer equipm ent or repair or maintenance of
existing trainers.

Each creates its own data base . All three input to th e
Media Selection Program (MSP) in the design phase .

A Tac ti cs Package Program (TPP I  p rov ides  f r  the
structure and organization of the tactics pace - age. Tact ica l
doctrine is re ferenced in the objectives hierarchy
development a c t i v i t y  by the OHDB. The tactics package is
retained as a data  base.
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Concurrently with the early analysis phase act ivity, the
Master Plan Program (MPP) assists in organizing the
long—range project schedule. A time line , project

‘ assignments list , and PERT chart are created . All are part
of the MPP data base and are to be reviewed and updated as
needed .

Information in the MPP data base is input to the
Procurement Package Program (PPP). This program assists in
determining the need for , and contracting the services of ,
outside agencies for particular portions of the ISD process .
A PPP data  base is establ ished and maintained .

A Navy Training Plan Program (NTPP) assists in setting
up required NTPP formats and info rmation to be includ ed .
The created NTPP data base will be accessible for on— line
review and update.

A Progr ess Monitoring Program (PMP) is designed to track
resource ex penditures on a task—by—task basis throughout the
entire ISD process.  Time and capi ta l  used on each task are
the key resources to be mon itored and wi l l  be entered into a
project management data base .

DESCRIPTION OF PROGRAM CAPABILITIES

In this sec tion of the report , a more detailed
description of each proposed program will be presented .

• Each description will be accompanied by a table listing the
• types of information to be entered into each data base , and

specifying the mod e of its entry. A large portion of the
• capabilities available in one program will also be available

in other programs. Therefore , instead of describing each
capabilit y again and again as a part of each program , a
single set of these descriptions will be presented .

Def in i t ions  of Stan d ard Ca pabi l ities

The purpose of this section is to describe the
capabilities available in a number of the pro posed programs .
By describing the capabil ities in detail here , i t  wi ll  be
possible to merely reference them in the descriptions ofLI each of’ the programs. In some cases , description of a
capability presented in this section will be in general
terms. The exact definition of the capability in relation
to a particular program will be explained in detail in the
descri ption of’ that program .

Interactive Protocols (Menus, Prompts~ Cues ). The system
should be designed for ease of use by the most( unsophisticated user. Therefore , the system should rely,

13
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wherever possible , on routine interactive protocols which
cue or prompt the user in his or her interaction. For
example , user interaction with the system should be prompted

• by easily understood cues such as “Type the conditions for
• Objective 1 .3 . 11.6.”

The system should allow users to select system options
from an on—line menu whenever possible , as opposed to
expecting the user to type the desired option from memory.
For instance , the system might display a menu such as:

“Do you wish to

1 . wr ite a message to another user’
2. write a message to all users?
3. read your messages?

Please type the appropriate number .”

This reduces the typing the user must do , makes the user
more aware of system options , and reduces the user ’s m e m o r y

• load (I.e., users do not need to he able to type well or
remember complex code words or syntax for using the w ide
variety of system program s available ) .

A dvice. When the system is designed , it should be kept in
mind that the users may be relatively unsophisticated both
in the use of com pu ters an d in the process and p ro d uc ts
involved in the ISD approach.

In order to further reduce the memory load the
training needed by users , the system should provide an
on— l ine “advice ” capability. “Advi ce ” should be available
on two levels. On one level the system should provide basic
info rmation on how to manipulate the system . The
i n f o r m a t i o n  given should be as spec i f ic as poss ib le to th e
particular program being used . For instance , if the user is
using the review/ comment function , the “advice ” func tion

• (when requested by the user) should inform the user how to
“aster isk”  errors , how to recor d commen ts , how to move on
when a commen t i s com p l e t e d , how to ‘~‘xit from the program ,
etc. On the other level the system should explain terms ,
d e f i n e  inpu t , provide information as to possible sources of
data needed as basic input , and give basic training as to
wha t the specific program being used does. For example , if
a user is g iven the cue “type the conditions for Objective ,
1.3.11 .6 ,” the user shoul d , upo n seeking advice , be g i v e n  a
clear and spec ific explanation of “conditions ” and any
related info rmation as to standard format to be used . If
other Information rela ting to “con di t ions ” is con tained in
some off line document , the “advice ” cap ability would
re ference this source material. (The “L ibrary ” capability

14
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coul d further assist the user in locating the document.)
This level of advice can be used in the basic training of
instructional developers (perhaps reducing their training
time) and provides some quality control on the data input.

The “advice ” available should be provided upon request
by a simple command (such as a key labeled “adv i c e ” or
“help ” or “Info ”). In this way, ex perienced users can
bypass repeated reading of lengthy cues , prompts , etc., and
im prove the efficiency of their work. Specific portions of
advice should appear unsolicited when a user makes a
detectable error in input , as pa r t  of the e r ro r
reduction/detection program .

Li brary . The library capability of the system should
provide a catalog of pertinent off— line source ma terials ,
and assist the user in locatin g the necessary materi als or
personnel. This function will be espec ially useful in those
cases where historical data comprises a significant part of• the data base .

The li brary should catalog material s which relate to the
ISD process; copies of previously accepted reports , of
stud ent  lessons , etc.; histor ical data on projects simil ar
to the one un d e r t aken , etc. It could also catalog personnel
who qualify as experts in some specific area.

In order to facilitate finding the appropriate source
material the library should catalog all sources in sever~:-
ways—— by topic (such as “media selection ” or “quality
con t ro l  p lan ”), b y t i t l e , aut hor , and/or project. When
possible , a synops is of the material should be avail able
on— line. Ma terials should be cross—referenced , and al l
entr ies should guide users to related topics , doc uments and
sour ces. The library should also includ e a ll necessary
information to “lay your hands on ” the desired source
material or to contact the appropriate personnel.

Error Detect ion/Reduction Routines. The system will ,
wheneve r  poss ible , provide checks on the data input. In
this way there wi l l  be a cer ta in qual i ty  con trol of a l l  d a ta
bases. Most commonly the system will check for range and
domain type errors. For example , if the only possible legal

• response to a c e r t a i n  quest ion is a num ber , the user m ight
find that the only operable keys on the terminal keyboard
are the num ber keys . All other keys would be locked out.

• In this way the answer will be at least within the
appropriate domain. If a tolerance can be specified for
acceptable inputs , this too can be checked . For instance ,
if’ all inputs should be two digit s , no three— digit responses

4 wi l l  be accepted . In cases where it is not feasible to lock
out par ts  of the keyboard or limit the input f ie ld , the

15
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sys tem w i l l  prov ide error messages and/or cues to prompt
immed iate correction of errors , w h e n e v e r  an a n a l y s i s of us er
input can detect and classify an error.

In those data bases where specific syntax and format are
critical elements , the system shOuld make reasonable checks
on these factors.  For instance i-f’ a date must be written as
December 1 , 1977 and is input as Dec . 1 , 1977 the sys tem
should note this error and either automatically convert
“Dec.” to “December ” or alert the user to make the necessary
change. The system should automatically check that no
non—month worç~ w~ s used and that no illegal day number
(i.e., D!cemb~ r 115, 1 977) was input.

Au tomatic Input of Data From Previous Inputs. The various
programs within the system will be cross—referenced and
linked in suc h a way that any speci f ic  piece of data need

• only be input one time. If that same piece of data is a
necessary and predictable part of the data base of another
program , the system will automatically retrieve that data
piece and use it as part of the new data base . For •

• instance , the ob jec t i ve  of any given p iece of instruct ion
wi ll be an important piece of data in several  programs.
Once the ob jec t ive  has been input into one program , the
system will automatically retrieve the necessary objectives ,
use them as part of the new data base , and display them as

• needed in any and all reports.

Where such an automatic and predictable cross—reference
is not pozsible , the system should offer a range of support
func tions (copy , edit , move , etc.) to help eliminate
redundancy of manual effort once needed data exists
somewhere (anywhere )  in the system .

Str uctured Input. The system will define the data to be
input , assist the users in collecting and organizing the
data , and wi ll structure the data bases into easi ly used
tables , c h a r t s , lists , and reports.

The user will be assisted in collecting and organizing
the necessary data in one of two ways .

1. Where the data to be col lected is consis tent  across
near ly all content , for m—dr iven  program s can be written.
Printed paper fo rms can be provided for ease in co l lect ing •

the necessary da ta .  Clearly spelled out procedures will be
given as to how to cor rect ly fill out the paper fo rm when
collecting data in the field. When the paper form is
correct ly and completely fi l led out , all necessary  data will
be avai lable for Input. Input into the system will require

• merely replicating the info rmation on the paper forms . In
some cases forms can be machine readab le. The paper form s

16
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shoul d be easy to use and all instructions should be clearly
specified (either on the form or in an accompanying job aid)
as to info rmation to be collected and the correct syntax to
be used . Syntax and format o f the screen display and the
definition of acceptable input into the system should be as
similar as possible to the format and syntax used by the
paper forms.

2. Where the type of data to be collected varies
considerably across different content , interactive ,
branching program s will be written . In these cases , in put
of a specific piece of data will cue the system to request
input of the appropriate next piece of data. For instance ,
i f  a u ser s p e c i f i e s  t h a t  an object ive has been deve lope d in
workbook format , the system might request data such as the
number of pages . On the other hand , for another objective
t aug ht by sli d e / t a p e, t h e  system might request length of
presentation time in minutes and number of slides produced .
Once  aga in , c lear—cut  guidelines as to t he proce dures  to be
used in col lect ing the necessary data and/or c r i te r ia  for
making decisions will be prov ided .

Input from either form—driven data bases or interactive ,
branching program s will be structured by the system into
various usable data bases which will be available to the
user in the form of’ tables , c h a r t s , l i s ts , an d r epor t s

4 

viewable on— line or in hardcopy printouts .

Automat ic Numberin g and Referencing . The system will , when
appropriate , define the numbering and referencin g system to
be used . For example , ob jec t i ves  hierarchies wou ld use the
standard military system where Objective 1.1 is subordinate
to Objective 1 , and Objective 1. 1 .1 is then subordinate to
1.1 , etc . All syllabi would use the standard unit number ,
lesson number , segment number . By defining the numbering
and referencing system s to be used and requesting certain
data in a predef ined sequence , many inconsistencies and
inaccuracies in references can be avoided . For example , the
system would prohibit input of’ two ob jec t i ves  wi th  the same
reference number . It could be programmed to check and
prompt users that segments listed in objectives hierarchies
as prerequisite to other instruction should be taught In an
appropriate sequence , (i.e., not in an order contrary to
that indicated by the ob jec t i ves  h ie rarchy) .

In large data bases , the renumbering of the e n t r i e s
caused by deletions and insertions can be very burdensome.
Such changes should be provided automatically by the system .
For e x a m ple , if the syl labus for a given lesso n indicates in
a given lesson that there are four segments and it is
decided to insert a new segment (I) between Segments 1 and

17
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2, (1 , ‘ , 2, 3, 11,) leaving the remaining sequence th~same ,the “old” Segments should be automatically renumbered
(i.e., “old” segm e n t  2 becomes 3, 3 becomes U , e t c . )

The system should also provide appropriate linkage and
cross—referenc ing at’ data. For instance , a given objective
m a y  a p p e a r  as a prerequisite or enabling objective in more

• than one h ierarchy and , t h e r e f o r e, have more than one
hierarchy number. The same objective would be given
d i f fe ren t  numbers in the f inal syllabus . The system must
c ross—re fe rence  and link ident ical  data found in different
data bases.  In addit ion , the spec i f i ca tion  of iden t i f iab le
subsets of data  elements through general ident i f iers ( i . e . ,
1.1. ’.6)  shou ld be possib le.  This examp le g iven might mean
to select every four field entry beg inning with 1.1 ., with
any legal entry in the third field , and ending with .6.

• Hierarchy of Users. The system will allow a hierarchy of
H users to be specified [i.e., certain users can be prohibited

from us ing certain system capabilities ; specified users can
be limited to the use of certain capabilities or to certain

• programs ; and input can  be tag ged as to the user  (or
authority of user) making the input ]. For instance , th~’review/commen t capab i l i t y  might be res t r i c ted  only to those
authorized to rev iew the report  being dealt . w i t h .  The
on— line update capabi l i ty  would be further res t r i c t ed  to the
use of those authorized to approve changes and knowledgeable

• in the appropr iate procedures for making changes.

On— line Review /Comment. This capability will allow
author ized users to review on— line (i.e., at  a t erm in a l ) t he
data input or repor ts  generated by the related program .
Authorized users through the terminal keyboard could then
“asterisk” or indicate in some standardized way areas where
they deem that changes are necessary or p r o b l e m s  ar i se . A
mechanism will be provided whereby the user can then
“comment” on each “asterisk” (i.e., explain specifically the
problem identified , propose solut ions , etc).

The “comm ent s” cou ld be left anonymous or require a
signature. The signature could also be left to the user ’ s
discretion. Comments could be ranked according to the user
making them (i.e., the comments of the person charged with
the  r e s p o n s i b i l i ty  for  rev iew of tha t p rogram coul d be
tagged in some way so as to quickly distinguish these
comments from those of other users) .

Comments could also be categorized according tc~ .h e  t y p e  ‘

of error or problem identified . For e x a m p l e , a f te r
in putting an asterisk , the user might be asked to classify
the  e r ror  as
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1. typograp hical 01 spelling error.
ii 2. wording change.

3. content change.
14 . other .

In this way ,  spe lling errors could be quickly ident i f ied
and changed without further ado , while suggested content
changes could be reserved until any necessary  approval  for
such changes  had been r ece ived . A mec han i sm wou l d be
provided whereby those who were so authori zed could r e v i e w
an d comment , an d ind i ca te  approval or d isapproval  of
suggested changes mad e by others.

The rev iew/comment capabi l i ty  would not allow users to
permanently change any data input or any information
inc luded in a program report.  At this time all comments
would be consi dered su ggest ions , although some commen ts
could be routinely accepted for  change either because the
error was routine (a spelling error requiring no approval ) ,
the user making the comm ent had the authority to authorize
t h e  c h a n g e , or the comment had been approved by another user
with authority to authorize changes .

On— Line Update. This capability would allow authorized
users to snake pe rmanent changes in data previously input to
the system . All text editing/word processing capabilities
would be avai lable In making updates and cor rec t ions. Where
a single piece of data ( suc h as an ob jec t i ve)  appears as
part of several data bases , a change  in t he in pu t to one
data base should automatically change that piece of data in
a l l  other data bases , unless those data bases contain
modifications of the basic data . In this case the
modifications are called to the user ’s attention for
decisions and actions. For instance , If the wording of an
objective is to be slightly changed in one data base , the
system should automatically and consistently make the same
change in other data bases in which the ob jec t i ve  appears.
All objectives needing a similar change should be readily
located and rev iewed by key word searches . Where a change
In a sin gle piece of data implies a consistent and specific
change thro ughout a data base , the system should
automatically make the change.

The system could also keep certain record s useful in
quality control and accountability procedures. For
instance , it could keep track of the dates on which a data
change was made , who made it , recommended it , authorized it ,
etc .

“What If...?” An extremely important and useful feature of
the system descr ibed should be the abil i ty to protect actual
data  bases and store multiple copies thereo f as t e m p o r a r y
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f i l es  which can then be manipulated and changed at w i lL
This function a l lows the user to play “what  i f” games .
These “management models ” are ex t reme ly  Important in m aking
accurate projections or complex decisions on t ime , budget ,
perso nnel , and other management and instruct ional  concerns .
For examp le , the actual course being deve loped might have UO
videotape objec t ives speci f ied . If it is found that the
project is running overbudget , one alternat ive to change
mi ght be some of the videotapes to the second ranked media
choice , s l ide / tapes .  Using a tem po r a r y  f i l e , a “what if”
d a ta base coul d be es tab l i shed show i ng a l l  v id eo tapes as
s l ide/ tapes.  The computer could then project (using data

j input regarding personnel need s , cost , time requirements ,
etc. , for developing slide/tapes) what financial savings
coul d be affected by changing these objectives to
sl ide/ tapes , what personnel changes would be needed , when
production could be completed , etc . The on— line “what If”
capability allows faster and more objective evaluation of
a l t e rna t i ve  decis ions than a manua l evaluat ion .

Commun ications Facility . The system should have functions
permitting the users to communicate with each other.
Functions should be designed in such a way that one user can
communicate with any other specified user , a su b se t of u s e r s
(suc h as al l Instructional Developers) , or w i th  all users .
The system should a llow storage of messages in such a way  as
to prompt users not current ly on—l ine to check their
messages whenever they log—on and reply or respond in
whatever way is appropriate. This function should help in
efficient production and save considerable time . For
instance , an authorized user who has completed a review of

F certa in material could notify the appropriate personnel of
the mater ia l reviewed and in this way the material  can enter
the next  phase of production as quickly as possible.

Structured Report Format. When the format , hea di ngs , and/or
wording to be used in a fo rmal report can be speci f ied , the
system will display the format to be used on the screen and
leave blanks for speci f ic  pieces of data to be input. The
user wi ll only be required to supply the speci f ic  mi~.sing
data.

Th is function could be written for two level s of users:

1. Unsophisticated or inexperienced users.

In this version of the structured report  fo rmat , the
system coul d number each “blank” left in the report and
users could indicate by number which blanks they were ready
to fill in. The user would then receive a number of cues as
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to the speci f ic  info rmation belong ing in the blank and as to
the correct format to use. For instance , blank Number 1
might lead the user to a cue such as

“On what day is the report to be
submit ted? Supply the da te  in this

F form : December 1, 1977”

It is implied , there fo re , that the program will
automatically check for this format , no non—mon th word would
be accepted , and no illegal day number (i.e., December ~45 ,
1977 ) would be allowed . Where whole sections of the report

~re to be supplied , the I n s t r u c ti ons  woul d nec essar i l y be
m-)re general , but would provide as much guidance as
po ssible. For Instance , the ins t ruct ions to the user might
be:

“This sect ion should exp la in  in genera l
t h e  r ati ona le  for  the pro ject p l a n  be i ng
proposed . Usually the sect ion is four to
five paragraphs long and deals with the
personn el n eeds of th e t r a in i n g pro g r am ,
the avai lab i l i ty  of the  pe r s o n n e l  n eed ed ,
pro pose d cost , and projected
improvements .”

When a user  h as spec i f i e d an y  nee d ed in f o rma ti on ,
the system would insert the new data  into the appropr ia te
position in the report (and incident a lly, in any other data
bases where it might be needed) .

2. Sophisticated or experienced users.

This version of the structured report format would
allow the user to bypass cues about needed content and
format and to supply only the needed pieces of information.

• The user could type the needed information into the repor t
itself. The user would need to be provided with simple
mechanism s for requesting additional space , for moving back
and fort h th rough  t h e  r e p o r t , and for other editin g
activities.

Any user should be able to move eas i l y  from one
usage level  to ano ther , as he or she m ight be experienced at
writing one part of a repo rt and inexperienced at writing
another . In either version , users should be able to see at
any point how the data input appears in the s t ructured
re port format and revise as necessary.

Readin g Grade Level Computation. Where sections of reports
or ac tual instructional materials are to be kept on—line , a
function should be provided to assess the reading level of
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any designated text passage. Severa l Rood alRor tthm s exist
• for t h i s  f u n c t ion , ~‘n d one should be adapted ra ther  than

reinvented .

This function should be able to ana lyze  any id e n t if i a b l e
tex’ field on the system and return an estimated readi ng
l eve l  in r e a l  ti m e . “Advice ” or “help ” for this funct ion ,
in addition to specifying how to use i t , would briefly
descr ibe how it works and would o f fer  a few helpful h~ nts ir
reducing the reading difficulty of a text passage.

Tex t ~~~~~~~~~~~~~~~~~ File Mainten ance Support. Tht s
capability would allow users to easily and efficientl y
correct and change data presently or previously input into
the system . It should be des igned  for  s i m p l i c i t y  of use an d
should require minimal training for effective use.

Som e of the capabilities of this function include:

1 . Request for margins to be automatically r i~~ht and/cr
left justified .

2. Ability to scroll forward or backw ard through ~structured repor t .

3. Automat ic page numbering of s t ruc tu red  r e p o- t s .

14. Automatic line count for page breaking of structured
repor ts .

c . Simple commands for inser t ing add i t i ona l  t e x t ,
deleting text , eliminating unnecessary blan ks
(close—up ) , rearranging b locks of p rev ious l y  t y p e~Itext , and automatic refo rmatting of subsequ ent text.

6 . Spec i f i ca t ion , s to rage , and easy r c t r i e v o ~ c:’ c r t ” n
used words , phrases , and paragr aphs to prevent the
need for typing the same text repeatedly in
d i f fe ren t  con tex t  (copy /dupl ica teL

Specification of and automati c changes in tabs,

~ndentation , and marg in adjustments.

8. automatic centering (both ~‘ori~ ontal .in i vert ’.c~~fl .
and left and right justification .

9. Automatic decimal alignment.

10. Automat ic  search and/or rep lace  for str :”~.s or

automatic stopping at formatted input r°~ ’’~~.
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H. Easy commands for indicating color codes , changes in
font (script , boldface , superscript , subscript) , or
other text attributes.

12. Au tomatic underlining, uppercase.

Hard—Copy Printout. This capab ility will allow the user to
request a formatted paper copy of a specific data base or
report generated by the CATSDM system . Such paper copies
are o f t e n  u s e f u l  for rev i ew  purposes and prcv ide va luab le
h is to r i ca l  reco rds .

Hardcopy printo uts could be of three basic types:

1. A hardcopy printout of a single screen display .

Any d isp lay  or part  of a d isplay  appear ing on the
computer d isplay screen could be printed . The use would not

• need to spend time taking copious “notes ” on informat ion
d isp layed .

2. A listing from a data base.

Once all re la ted da ta  bases  had been input , the user
could get a structured , easily understood printout of a
specific data base. For instance , once a l l  per ti nen t
info rmation related to media selection had been input , a
user could request a listing of all objectives using
videotape . A series of menus could allow the user to
specify the specific subset listing required .

3. A printed , structured report format/report.

When a re por t f o r m a t  can  be spec i f ied , the system
can provide a print ed version of the format , supplying all
standardized wording, divisions , etc., leaving blank areas
for any specific information to be supplied . Once any
pertinent data to be included in the report is supplied to
the system , a printed version of the report , including the
new da ta , can be requested .

Pro gress Trac king . The progress tracking function of the
system is an on— line management tool. It allows users to
break major  tasks (such as deve lop ing a f inal Navy Tra in ing
Plan) into subtasks , to assign each subtask to d i f f e ren t
personne l , es tab l i sh  due da tes , and t rack progress (not ing
such things as who has reviewed the data input , who has
revised i t , when these tasks were performed , etc.). This
capabil ity will facilitate lower—level management functions
where i t is less l ik e l y  th a t prof e ssion a l or ex per ien ced
mana gers will be available. 
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Standard Data Rose Management Functions. The (‘AT~ DM sy st em
used needs to have a data base management system whic h w i l l
include such attributes as keyword searches , ind e x e d  c e~;s ,
nonre d un d ancy  of dat a , data security at varlow3 levels , data
base creation , data base upd ating , inquir y , and report
generation . It will provide for field validation on entry,
update and error recovery, and sorting of the data base .
Standard CODASYL specifications and standards for Data Bas ’
Management should be followed to the maximum extent
possi ble , in order to increase the level of standardiz ation

- - 
be tween systems .

De scription of Functions of Each Program

This section of the report will describe in some detail
the purpose and function of each program in t he  CATSDM
system . Each description will be supported by a t able
l is t ing the exac t  types of info rmat ion to be co l l e c te ~1 .r~part of the program , how it will be manipul ated , and in wh.it
data base it will be stored . For ort.’,an i~~.ational purposes
these tab les  are l inked in this doc ument d i r e c t l y  to th”
appropr iate  d .ata haze description , and so appear in th e ’ n ex t
sect ion w i th  the da ta  bases .

A n a l y s i s  Phase Pro g ram s

Problem A na l ys is  Prog ra m ( P A P ) .  Th e’ Problem A n a l y s i s
Program w i l l  ass i s t  the user in the c o l le c t i o n  an d
s t ruc tur ing  of the in format ion neces: ;a ry  to le t ~r m i n e  t h ’
program goals , cons t ra in ts , resources , and problem s W h I I ’h

will shape’ the ISD p rocess .  The program wil l prompt the
user to gather all the categories of info rmation needed
(such as mission characterist ics , weapons syst~ m design
c h a ra c te r i s tic s , existing traIning facilit ies and equipment ,
existing schedules , funding levels , and required end prod uc t
characteristics ). The system will also provide advi ce as to
possible sources of such data.

The program will allow on— line storage of the data and
• w ill organize and structure it so that it can be most e’.i~~ilyre trieved and analyzed by the user.

The program will need constant up d at ing and should
therefore have on— line review /comment and edit /upd ate
capabilities .

The f inal output. of the program is a Problem An a l y s i s
Report. The system should support this effort by its
structured report format and text edit in g /word p r o c e~~~inR
c a p a b i l i t i e s .  Prev ious ly  deve loped Problem An a ly st s Report~;should be a v a i l ab le  e i ther  on— or o f f — l i n e  as re f e r e nc e s  and
be easily located using Advice and Lib rary system
c .ap . i b l l lt l es.

• — 214
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Task L ist ing Program (TLP ) .  The T a sk  L i s t i n g  Progr am w i l l
assist the instruction al, develop er In the analy sts of a
g iven  jo b and in the deve lopment  of’ an o r d e r l y  l is t  of  the
major tasks to be performed by an indiv i du a l working in that
job . The TLP w i l l  help organ ize the a n a l y s i s  procedure by
on— line cuetng and prompting and by ordering the input of
the da ta  base . The user would f i rs t  be requested to spec i fy
all responsibility areas (or system s~ in the job . The TLP
would then have the user select one respons ibility area and
mental ly  wa lk  through it , l is t ing each miss ion (or
subsystem ) related to that area. The program would guide
the user through i.he ent i re ana lys i s  procedure until al l

- • tasks perfo rmed under both normal and extraordinary
condi t ions were ident i f ied . ~f at any point the user were
unsure of the input expected , the TLP should provide an
explanation of the task listing development process and
definitions of terms , etc ., upon reques t .

The program would automatically provi de the standard
numbering and re ferenc ing  sys tem f am i l i a r  to  the m i l i t a r y
community where Miss ion  1 . 1  is subord ina te  to Repon sib ility
A r e a  1; where  Phase 1 . 1 .1 is part  of Mis sion ~~~. 1 , and so
forth .

After all tasks are identified , the TLP will request the
user to specify conditions and standards for each task in a
standardized format.

The IL? w i l l  have full use of on—l i ne  r e v i ew / c o m m e n t  and
update capab i l i t i es .  These w i l l  be espec ia l l y  useful  during
the validation phase of the task listing developmen t
process.  The IL? wi l l , there fore , need a full range of
editing capabilities. One of the most import ant of these
capa b i l i t i e s  woul d be the sys tem ’s automatic restructurin g

• and renumbering of the tasks listed as tasks are deleted or
added to the original listing. The program wi l l  require an
au tomatic cross—referencing system based on k.yword searches
to permit easy identification of ident i cal or related tasks
falling under different responsibility areas.

Much of’ the data base input as part of this program wi ll
need to be tagged and automat ically supplied as part of
subsequent data bases for su ch program s as the O b j e c t i v e s

• Hierarchy Program (OHP).

Student Entry— Level Program (SELP). The 5~tudent Entry -Level

• Program will assist ins t ruct ional  deve lopers  in determin ing
and describing the characteristics of students coming into
the cou rs e ( s ) .  It wi l l  ind ica te  what data types need be
obtained and how to find them . It will also prov ide for
structured Input and data reporting.

-‘5
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Interact ive protocols w i ll he employed to help ‘h~ user
and to determine what student en t ry  c h a r a c t e r i s t i c s  should
be descr ibed . These may includ e prey b u s  related tra in ln~(i ncluding terminal o bj e c t i v e s  ma s te red ) , ap t i t ude
indicators (suc h as OCT scores) , re la ted  ~oh e x p e r ie n c e  tha t
is required and/or can be substituted for training, and
other useful data (such as age or pay grade l . M u c h  of th is
info rmation will be available in the Problem Analysis
Program (P A P ) da ta b ase , which will be accessed thr ough this
program . In addition , the user will be given suggestions as
to where to obtain the necessa ry  d a t a , and a c h e c k l is t  for

• tracking his or her efforts.

Structured input capabilit y will ensure th a t any entry
level data is entered correctly and n umbered a u t o m a t i c a l l y .
Terminal objectives from previous training will he numbered
so that t~..ey can be cross— referenced as prerequisites to
objectives in the course under development a t  t h e
appropriate point in the development process. Entry lev el
data will also be entered so developers can see the range of’
characteristics of the target audience , as well as what the
t yp ica l  or aver a ge  student looks l i ke .  For e x a m p l e , It
might be found that the average student has a score of ’ ~~~‘ on
a g iven a pt it ud e tes t  for which the s t u d e n t  popu l a t i o n
scores range from 59 to 92. Other test  pa rameters  should be
available as needed (e.g., mean , standard deviation , etc .~~.

Structured report formats will he’ ava i l able for c r ei t i n ~
hard copy printouts of entry level d ata (student en t r y leve l
report)  In a form that can be u t i l i zed in the  deve lopment
effort. Th’ user w i l l  a lso have access to previousl y
generated reports to review as examples.

Task Validation and Se]ection Prçgram (TV~ P.~~ The Task
Validation and Selection Program will assist the
instructional developers in determining the va l i d i t y  of the

• tasks included in a task listing and in sorting those tasks
into the fo l lowing t ra ining catego r ie s :

• 1 . No formal tra ining.

-

l 2. Review training only.
3. Fami l ia r i za t ion  t ra in ing on ly .
14. Fo rmal t r a i n i ng  at FRS.
5. Tr aining a t  operational squadron .

Once the ins t ruc tiona l  development  team has de t e r m i n e d
the task se lec t ion algor i thm and the e x a c t  ques t ions  to be

-
s 

asked durin g the task valid a t i on survey, the TVS P wil l
assist in formatting and printing out the necessary survey
fo rms by using the progra m ’ s text man ipu la t ion and hard ¼’ory
printout capabilities. The instructi onal development , team
wi l l  determine t.he appro pr t~~t e  ~rori rs to be surveyed , and
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the program w i l l  either ( a t  admin is ter  tha survey  o n — l i n e  at
al l appropr iate s i tes  (prompt ing to a l l o w  maximum ease of
use for what is most likely a group of inexperienced users),
or (b)  al low for batch input of survey da ta  from
appropr ia te ly  designed and compe leted s u rvey  forms wh ’ n  th~survey  must be co nducted in the f ield through use of

‘ paper/penci l fo rm s w i th  no access  to computer te rm ina ls .

The TVS P will analyze an d summarize the survey data ,
structuring the information into a collapsed , ea sily
understood form , including a cata log and s umm ar y of comm en t s
mad e by those surveyed .

Once the validation survey data has been input , th e TVS P
w i ll ass ist in the pre l im ina r y sele c t ion of ta sks for
training and sort them into the categories described above .
In or der to make  such select ions , the TVS P will use the task
selection algorithm developed by the instructional
d eve lopmen t  te am , the  s u r v e y  d a ta , and any necessary data
from the Task Listing Program (IL?) and the Student Entry
Level Program (SELP).

The se lec t ion  of t asks  done a u t o m a t i ca l l y  by the TVSP
w i l l  be a pre l im in a r y  or “rough cu t” of the final se lec t ion
of tasks. The instructional development team will make
refinem ents on line by using the on—line review /comment
function. Authorized users will make permanent changes Pv
using the editing and update capabil ities.

Objectives Hierarchy Program (OH?). The Objectives
Hierarchy Program will assist the instruction al developers
in -analyzing the tasks selected for inclusion in the
training program and in developin g the required objectives
and hierarchy diagrams.

The OH? will provide on— line protocols to guide the
Instruct ional  deve lopers  in listi ng, in a logical and
order ly  fashion (w i t h  adv ice  upo n request ~~, al l  component
subtasks , includ ing dec is ion component and recal l  component
subtasks , for each major task selected for tr a ining. Using
the various editin g functions , the user should be able to
add , d e le t e , or consolidate subtask~ with relative ease.
The program will autom atically provide and revise as
necessary the numbering and referencing of subta sks , through
use of the standard military referencing system . Author ized
users should be able to review /commen t- on the li s t  of’
subtasks produced .

The OH? w i l l  also prov ide a means for input of
instructional objectives for each task (behavior to be
perfo rmed , cond i t ions of performance and minimum a c c e p ta b le
performance s tandard) .

- 
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The program will automatically tag each objective input
with a reference number by using the standard military
referencing system . This system indicates the subordinate ,
superordinate , and independen t relationships existing
between the various component subtasks (Task 2.1 .1 is
subordinate to Task 2.1 , etc). Tasks and subtasks appearin g
more th an once in t he h ie r a r c h y  w i l l  show al te rn ate num bers
to point out the existing duplication and its pla ce of
occur ance.

Given the data stated above , the program will produce
the necessary objectives hierarchy diagrams for the course
being developed.  It w i l l  also prov ide  a ca ta log  of
info rmation related to each objective to be trained ,
including necessary cross—references to the original Task
Listing, the Task Listing Va lidation , and the Task Selection
Report. The program should provide an automatic search ari d
cross—referenc ing system to enable the instructional
developers to easily find identical subtisks app earing In
different parts of the objectives hierarchy. The progr am
should automatically tag such objectives on the Output
diagrams as wel l  as in the catalog .

To accommodate the necessary changes and upd ates to the
objectives hierarchy diagrams , a f u l l r a n ge of
rev iew/comment , edit /revise , and manu al override of’ program
in puts and outputs is needed .

Existing Materials Evaluation Program (EMEP). The Existin g
Materia ls Evaluation Program assists inst ructional
developers in collecting, evalu ating, and cataloging
exist ing instructional materials for possible use in the
course under development. The result of this activity is a
list of appropriate materials cross—reference d to objective c
in the objectives hier archy.

It is first necessary to determin e ’ possible sources of’
existing related materials. The EMEP will di spl ay
interactive protocols enabling the user to determIne gener1~’
content areas addressed in the objectives hierarchy. It.
will then advise the user concernin g publicat ions ,
di r e c t i ves , and established trainin g facilities that address
training in those generic areas. This makes it possibl e t o
locate and request materials for review .

Once ma ter ia l s  are  obt a ine d , their learning objectives
can be compared to those In the objectives hierarchy data
base for applicability. Suitable objectives can be entered
into the existing materials (EM) data base and automatically
numbered and cross—referenced to the objectives hier archy.
Information from the student entry level data base can also

28
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be accessed and compared with those character istics of’ the
4. , existing materials to determin e if such thin gs as reading

gra d e l eve l  are  a pp ro pr i a te for  the t ar get po p u l a ti o n .

The EMEP will provide guidelines for evaluating the
quality of existing mater ials. It wi l l  ass i s t  the user in
analyzing available student performance data , correspondenc e
of ob jec t i ves  to inst ruct ional  s t ra teg ies  ari d eva lua t i on
c r i t e r i a , and appropriateness of media used . These analyses
could be perfo rmed using subroutines from other prograas
such as the Media Selection Program (MSP) and the Lesson
Specification Program (LSP), or they may be based on
existing validated instruments such as the Instructional
Strategy Diagnostic Profile (ISDP).

When completed , the numbered and cross—referenced
materials will be retained as the EM data base. By using
the on— line update capability addit ional materials can be
reviewe d and added as necessary. -:

Design Phase Programs

Media Selection Program (MSP). The Media Selection Program
will assist  the inst ruction~à1 development team in making
consis te nt and Instruct ionally and economica l ly  defens ib le
decisions on what type of media to use for teaching any
given objective.

The instructional development team w i l l  examine the
appropriate reports and documents to identify available
media and will then develop an algorithm to sort the
objectives into the various media categories. The Library
capability will be useful in this effort. On— line
interactive branching protocols will guide users through the
media selection algorithm and provide the program with
neces sary input on whether each objective is a classroom
(stud y session) type of objective or a hands—on (device
session) type of’ objec t ive , e tc .  Once the necessary
pr ior i ty decis ion rules are input , the MSP w i l l  ident i fy  the
optimum de l ivery  med ium and all al te rna t i ve  acceptab le  media
for each ob jec t ive  In the ob jec t i ves  h ie r a r c h i e s .

The MSP should also provide information regarding the
number of ob jec t i ves  se lec ted  for each med ium and p rov ide

• l ists of ob jec t i ves  and re la ted  info rmation ca tego r i zed  by
media.

When avai lable instruct ional media are not c lea r l y
d e f i n e d , the MSP shoul d help specify the instructional
requirements of “to—be— acquired ” media by cataloging and
summarizing selected responses to the media selection
algorithm into a design repo r t. . For ins ta nce , if t ra i ne rs

2Q
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have not yet been designed for a new weapons system , the MSP
— prog ram should ass is t  the t ra iner  des igners  to determine

what caeabilities the trainers must have to best meet the
training needs of future students .  If a dec is ion  must be
mad e as to whether workbooks need color or can be produced
in less expensive blac k and white , the MSP should be able to
po in t out  t hose wor kb ook ob ject i ve s wh ere  co l o r  is
iristruc tionally critical and which alternatives are
available , etc . Thus the decision made will be both
instruct ionally an d e c o n o m i c a l l y  d e f e n s i b l e .

Syllabus Development Program (SD ? ) .  The Syl labus
Development Program shoul d assist the instructional
deve lopment team in developing lesson maps , ordinal course
s y l l a b i , and time—based syllabi (class schedules) .

The SD? should provide on— line , interactive protocols
whi ch w i ll s t ru ctu re  t he m a t e r ia l and guide the
ins tructional developers through the process of sequencing
and organizing the objectives selected for training into a
workable course out l ine.  The program should assure  that the
final organization of’ the course allows students to (a)
proceed from easier to more d i f f i cu l t  mater ia l  w i th in  a
task , (b) have early hand s—on experience whenever possible ,
and (c) address the most c r i t i ca l  job tasks as ear ly  as
possible. In addition , ob jec t i ves  should be grouped into
lessons in such a way that (a) use of tra iner— requiring
lessons i s ma de as e f f ic i en t as poss ibl e , and (b) only one ,
or poss ibl y two , presentation media will be needed within a
single lesson. Data from the Objectives Hierarchy and Media
Select ion program s wil l  be essent ia l  in determinin’~ that all
necessary factors are considered (data on prerequisites , on
appropriate media , etc., from the OH? and MSP should be
readily available to the user if requested) so decisions
mad e during the SD? are based on accura te  da ta .  The program
should provide some sophisticated quality control by

-
‘ cross—referencing with the OH? and MSP. For example , the

p rogram shoul d a u t o m a t i c a l l y  che ck an d cue users  i f a lesson
map appearing in the course outl ine sequences ob jec t i ves  so
as to violate the subordinate/ superord inate relationship
specified in the Objectives Hierarchy (i.e ., so students do
not receive necessary prerequisite objectives first) or if a
lesson presentation medium is selected which is
inappropriate for certain objectives included in the lesson .

The program should make extensive use of the automatic
input function which will automatically copy significant
pi eces of in f o r m a tion f rom the OH? an d M SP da ta b ases i n to
the data base needed for the syllabus . For instance , the
user should not need to retype the conditions , b e h a v i o r s , or
s tan d ar d s for any  objec t i ve , as thes e were prev ious ly  input.
The program will also provide an automatic numbering (and
renum bering ) and reference system .

30 

~~~~~~~~~~~~~~~~~~~~~~~~ ~- •~~~ - —- ~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-- —~~~~.-
• - •—.- - ______________-

NAVTRAE QUIPCEN 77—C-OO1~~-1

When a l l  neces sa ry  d a ta is inpu t , the program should
4* produce , in a specified format , lesson and unit maps

(diagrams) indicating superordinate , •8ubordinate , and
independen t relationships between objectives. It should
also provide an appropr iate ordinal sequ e n c e  for  pro gress i n g
through the training program , as well as lists and/or

• catalogs of all related objectives arid related numbers and
— r e fe rences , suggested lesson media , t ime es ti ma tes for

student complet ion , an d other per t in ent~ cross—referen cing
data.

Once the ordinal syllabus has been -developed , the
program will assist the user in developing a suggested daily

-~~ class schedule for all train ing program s and over lapp ing
sessions of each course . This w ill be done by interactive
branch ing protocols and automatic retr ’i e v al  of d a ta  f rom
other data bases . This schedule will all’ow for systematic
consi deration of such factors as total syllabus hours ,
device— session hours , est imated number of students , n u m ber
of dev ices ava i lable at a g iven time , eta’. Once the

-
~ pertinent data has been input , the system should help
-; develop a time line for progressing through the train ing

program (t ime—based s y l l a bus l a y o u t ) an d a syste n ~atized way
of d eve lo p in g a daily c lass  sche d u le  ba sed on a spec i f ic
calendar.

The “What if.. .“ ca pa bi l i t y  w i l l  be an e s s e n t i a l  pa r t  of
- ~

- the design of this program . This will allow the
instructional developmen t team to project the time , cost ,
personne l  nee ds , etc., of a wi d e r a n ge of sit ua t ions
r e l a t i n g to d evelo pment  of the ordinal syl labi  and c lass
schedules. For instance , the program should identify
periods of’ peak resource u t i l i za t ion.  The team could also
ask the program to project the effect of one trainer being
“down ” for two weeks for repair during various units of
instruction , how muc h time would be lost , what a l ternate
ordinal syl labus cou ld students fol low , etc . In this w a y ,

- 

- 
the least disruptive time could be allotted for routine
repairs of trainers and so forth.

The program should also assist in preparati on of the
har d copy printed versions of syllabi to be used by
developers , stud ents , instruc tors , and managers and of’ ot her
doc umen ts suc h as or di na l  l ists of objecti ves , etc .

Trainin g Support Requirements Program (TSR?). The Training
Support Requirements Program assists the instructional
developers , management personnel , and those who will
implement the final courses in specifying and manipulating
resource requirements data.

H 
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Much of the data needed for this progr am c’an be supplied
automatically from previously input programs
( PAP ,OHP ,MSP ,SDP ) .  A n a l y s i s  of data  from these programs
wi ll permit es t imates  of needed personnel , equipment ,
f a c i l i ti es , and services for completion of design and
developm ent of the course materials. The program should cue
the user to collect additional data (such as student
throughput data , etc.) affecting the resource requirements
for implementat ion arid ongoing ins t ruc t ion .  Similar data
and estimates should be input regarding cont inuous
e v a l u a ti on , rev ision , and updating of the ma te r i a l s  over
time. Using all this data the program should a s s i s t
planners and managers in determining possible allocati ons of
total resources for completion and maintenance of’ the
project throughout all remaining phases of rSD.

The TSR ? shoul d organize and structure the data input in
such ways as to best facilitate the needed analyses. For
Ins tance , the p rogr am shou l d c r e a t e  or stru ct u re bas ic
resource requirements tables from the data input. On -line
review/comment and edit/update capabilities are essential to
ensure that data is kept current arid accurate. “Wh at if.. .“
manipulations and projections are critical to this program
so the e f f e c t s  of va r ious me d ia m ix sel ec ti ons  an d oth er
resource a l locat ions can be pred ic ted and the resource
requirement tables altered accordingly.

The final output of the TSR? is a formal report
suggest ing a l t e rna t i ve  course des igns w i th  a l t e r n a t iv e  media
mixes and predictions of the to ta l  resources  required for
each alternative. This is used as a guide in the remaining
ph ases of ISD so the p rojec t ca n se lec t reasona b l e
alternatives and will not collapse at any point for lack of
resources .

Lesson Specification Program (LSP). The Lesson
-

s Specification Program will assist the subjec t matter experts
and/or other instructional developers in developing the
specifications used later by authors as a design guide in
a u t h o r ing s tu d ent  materials.

The LSP will consist of on— line , interactive , branching
protocols which organize and structure the development of
lesson specification documents and guide the developer in
s e l e c t i n g an d d e v e l o p i n g  i n s t r u c ti o n a l  com ponen ts an d
strategies appropriate for each objective. The specific
componen ts and strategies requested by the program will
depend upon the behavior level (use or rem ember) and the
con tent classification of each objective. The following
com ponents will be necessary for most objectives (as cal led
ou t  in the FAISD mode l) :
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1 . Complete objective (behavi ~~r , conditions , and
standards).

2. Genera l i t y.

3.  Descr ipt ion of the inst ruct iona l  help.

U . Descr ipt ion of the type and number of examples.

5. Description of the type and number of pr~’ctice and
test items .

6. Description of any special teaching point s.

7. Descr iption of graphic requirements.

Others may be includ ed as needed . To make the system
more genera lizable , p rov i s ions  coul d b e ma de for  us er
definition of all instruction al components. n that case
on—lin e protocols for directing and disciplining such input
would be provided .

Through appropriate cues , prompts , and the on— line
advice or help function the developer could then be assisted
in correctly writin g each com ponent. An example of such a
com ponen t woul d be an a ppro pr ia te , complete , and technically
correct generali ty to be used 1 ) by students as the core
information to be learned and 2) as major input into the
development of NATrPS , flight and technic~~ manu als. The
specifications writer could be further assisted in making
appropriate deci sions concerning a) the type of
instruct ional  help needed , b) the number of examples ,
practice and test i tems required , c) the speci f ic exam p le
fo rma t an d s t ra tegy to be use d , and d) the practice /test
format and strategy, etc . Once such decisions were made ,
they would be translated into an easily understood format
for  la ter use as d es ig n gu it~es by authors when producing the
f inal ma te r ia l s .

The program would structure and track the entire lesson
specification development process to help assure
implement ation of’ proper review cycles necessary for
adequate quality control and accountability. The program
would keep status info rmation on each objective being
developed . It would also produce status reports indicating
what portion of the lesson specification (LS’ w is completed 1
who had developed each portion of the LS , who had reviewed
I t or was responsible for its review and approval , wha t was
the time taken for each st.~ge of develc ’pment and review ,
e tc .

- ~~~~~~~~~~~~~~~~
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To ensure that the lessons to be developed are
ins truc ti o n al l y soun d , lesson specifications must be
reviewed at several points by instructional experts. To
ensure that content is accurate and current , subject matter
experts must also review all lesson specifications.
Therefore the program will require a full range of
rev iew/comment and cross—referencing functions , renumbering,
etc., to assure  qu ick an d easy  im p l emen tat ion of qu al ity
contro l  funct ions and upda tes .

- 
- The program wi l l  even tua l l y  produce (both o n — l i n e  and in

hardcopy form) complete lesson spec i f i ca t i on  doc uments in a
standardized format. The program should also produce
formatted reports of prespecified data base subsets. For
instance , it should be capable of producing a summary of
each lesson , showing lesson map,  segment t i t l es  and
re ference numbers , ob jec t i ves  and genera l i t i es  for each
segment within the lesson , media specifications , etc.

Implementation Plan Program (I??). The Implementation Plan
Program w i ll ass ist p ro jec t p l a n n e r s , managers , and those

• who will in the future implement and evaluate the
instructional program in developing an implementation plan .
The p lan is used for coord inat ing resources arid es tab l i shes
the procedures to be appl ied in providing necessary  t raining
for inst ructors and instructional managers .  The plan is
also used for conducting instruction and evaluating
students; for managing facilities , equipment , materials and
personnel; for scheduling; for integrating the new course
with existing courses; and for coordinating implementa tion
with quality control efforts.

Much of the data needed by this program can be provid ed
au toma ti c a l l y  f rom pre v ious l y in pu t d at a bases (such  as
TSR?). The IF? should ~cue and advise the user on collection
of other pertinent data. The progr am will provide
review/ comment and update capabilities so the data may be
constantly updated as the program implementation date gets
closer.

The program need s “what  if” manipulations so alternative
implementation plan s can be compared .

Word processing capabilities will be needed in order to •

pro d uce in it ial , updated , and final implementation plan
r e ~0 r t S.

Quality Control Program (OCR). The Quality Control Program
will assist the user in developing a report describing in
detail a plan for complete and continuous assessment of the
effectiveness , e f f ic i en cy ,  and palatability of’ the
instructional materials and management system .

3U
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4 Through the use of i n te rac t i ve  protocols  the program
will hel p the user design the plan to be used for formative
e v a lua ti on , in c l u di ng s m a l l  grou p tr you t procedur es ,
determinat ion of method s of measuremen t and variables to b”
measured , and ident i f icat ion of rev i ew  points and
procedures. These wil l  be extended to include ongoing
quality control during full implementation of validated
training . Flowcharts and verbal descriptions of the plan
wi ll be needed .

The program will also assist in str u c t u r i n g ex te r n a l
quality control procedures , which will ensure that training
meets , and continues to meet , operational requirements for
skilled personnel.

Sampl e data collection forms will be stored for use in
the quality control process. On— line review and edit
ca pability will enable users to mod i fy forms as necessary to
mee t the need s of the instructional system .

The program will provide a job aid in the form of a
chec kl i st to ass ist users in  col lec ti ng a l l  d a ta , doing the
a pp r o p r i a t e  a n a l y s e s , and developing the final Quality
Control  Plan report.  The system w i ll t hen ass i st in th e
production of’ the hardcopy of this report by permittin g
on— line entry, review/commen t , edit etc .

The program will assist in the development of a quality
control manual based on the qual i ty control  plan , which  can
be printed in hard copy and d ist r ibuted to appropr iate
personnel. Through use of the on—l ine  rev iew and edit
capability, the manual will be updated as needed .

The QCP data base will serve as inpu t to t he Lesson
Tryo ut Program , wh ich w i l l  ac tu a l l y co l l ec t an d a n a l y z e
student performance data based on QCP guidelines.

The QCP utilizes input for the Problem Analysis data
base and the Master Plan Program data base .

Development Phase Program s

Lesson Au thoring Program (LAP). The Lesson Auth oring
Program w i l l  gu id e an d trac k 1) d evelo pment  of proto type
vers ions of lessons to be used in smal l group t ryou ts , 2’)
lesson revis ions on the basis of such tryout data , and 3)
readying of the final version for production.

Using the data in the lesson specification and tactics
pac kage program s and the media format guide as blueprints o’-
as d i rect  input (as in the case of objectives) , the LA?
would guide the lesson authors in deve lop ing  tb~ sp~cifted

35
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ins t ruc t iona l  helps , ex a mp les , p r a c t i c e/ t e s t  i tems , a nc
other instruct ional components for a paper—and-penc i l
vers i on su i ta b le  for  In it ia l  sma l l  gr ou p tr you ts. Thi s
initial version could be input directly on—line or

F handwritten and then entered o n— l i n e .  The program would
track the complete authoring process including all review

• an d accountability cycles.

The program would also organize and structure the
collection and analysis of data during the initial tryout of
the prototypes , assisting the developers in deciding what

— rev isions are necessary. Using the review/comment and edit
func t ions , necessar y revisions could be mad e to the
prototype s and they could be prepared for entry into the
f i n a l  pro d uc tion cyc le .

The final output of the LAP is a printed version of’
student lessons suitable for final production in the var ious

- - 

- media previously determined to be most appropriat e. Th~ se
printed versions must contain adequate descriptions of’ and
references to all graphics (charts , drawings , photogr aphs ,
slides , f i lm , etc.) to allow the graphics production cr€w ta
produce the desired end product.

Differences in media imply differences in end products.
(Fo r example , a s l i de / tape  lesson requires an audiotape , a
se t of sl id es , and a worksheet. On the other hand , a
t ra iner  exe rc i se  demands an inst ructor  guide , a w o rkshee t ,
and an evaluat ion ~heckl i s t.)  The pr in ted form of the
authored vers ion must be fo rmatted in such a way  that  f ina l
production into these different end prod ucts will be most
efficiently carried out . This implies that different
formats will be needed depending on the end produc t (e.g.,
authored workbooks going to a printer w ill be formatted
differently than authored slide/tape worksheets , or au thore d
s tory boar d s for v id eota pes , or authored computer—assisted
ins tructor lessons). All necessary  technical  informat ion
re lated to the media to be used must be includ ed in the
au thored lesson. For example , for a s l i de / tape  th is  means :
How much lead time is necessary  on the tape? Is a focusing
f r am e n ecessar y” What background music or sound effects are
requ i red? W hat . about a u tomat ic  adv a nce  tones , etc . The LAP
will have guided and a s s i s t e d  the d e v e l o p e r s  and product ian
personnel in making these decisions through appropriate
in te rac t ive b r anc hi ng p ro toco l s .

Lesson Production Program (LPP). The Lesson Production
Pro g ram wi ll rece ive in pu t in t he form of p ro to t ype  lessons
from the Lesson Authoring Program (LAP). The LPP w i ll
format printed portions of lessons and worksheets for
paste— up, provide working copies of scripts for production
e f f o r t s  in audiovisual  media , and format eva lua t i on
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c h e c k l is t s , ins t ruc tor  gu ides , a n d  other pie ces of
ins t ruct ion.  ~n add it ion , tracking and structuring of the
production process will be done .

A key feature of this program will be the capabilit y to
review printed lessons on— line a n d  insert necessary
production codes for type font and formatting
considerations. When linked to compatible typesetting
equipment , it will be possible to print-out
production — quality m aterials read y for paste—up or typeset
in hard copy. It will also be possible to review and edit
text and production codes as necessary on t~ e system to
accomplish revision s as specif ied in the Lesson Tr yout
Program ( L T P ) .

Where lessons incorpora te  other than print media (s lide!
tapes , v i d e o t apes , etc.) , working copies of scripts will be
formatted and pr inted out in hard copy for product ion
personnel. Worksheets , evaluation checklists , and
instructor guides can be produced like printed lessons to
accompany nonp rinted material s . Review and edit capability
will also be available for all these items , including
scripts.

The ent i re product ion process wi l l  be t racked and
structured to provide info rmation on lesson production
progress and revision and staffing of the production effort.
In this way , maximum use of personnel and material
production resources will be realized .

Lesson Tr~’out Prc~gram (LTP). The Lesson Tr yout Program will
consist of two relatively independent sections. The first
will assist the user in developing a specific plan for
lesson tryouts consistent with the quality control plan .
The second will provide for input and analysis of reviewer
comments and student performanc e and attitudinal data
obtained during the tryouts. Output will consist of’
specifications for revision of materials based on tryout
data .

The first section of the LTP w i l l  a c c e s s  the Lesson
Production Program and Quality Control Plan data and assist

4 the user In dev eloping a tryout plan throug h interactive
protocols.  The plan wil l  spec i f y  the ex ten t  and nature.o f ’
Individual and small group tryouts , including a
lesson—by— lesson time line. On— line update capability will
enable the user to revise the tryout plan as necessary in
accordance with the actual production cycle.
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A v a r i e t y  of suggested da t i c o l l e c t i o n  form s wlH ~Iso
be provided as output. These will consist of student
attitud e surveys , review eomment form s , and additional form s
as need ed . Where possible , th. forms w tl l be m achin e
readable for expeditious input of data (e .g . , mark-sense).

The second section of the LIP will pro vide for entry of *

all tryout data Includ ing at t i tud thai data , per fo rmance
data , and review er comments. Analy ses of the dat •~ w i ll be

- - 
performed on— line and p rov Ld e several outputs such as:

1. rtem analysts tnd lcatlng student performance on test
items and resulting mastery of objectives.

2. Studen t attitudes toward the m aterials by objective.

3. Reviewer comments on materials by obje~ t t v e.

The results of the anal yses performed will be used to
assist th. user in formulating revision speclfi ’~.a~ ionson— line. Inter active protocols based on t h e a n a l y s e s will
guide the process , objective —by— objective. Rev i sion
specifications will then be cross— referenced to lesSon
Specification , Authoring, and Production Progr .~ms w h er e  t h e y
can be implemented . The formative analys and revision
specifications will also be organ i zed using the structur ed
report format capab ility and will be printed out in hard
copy .

implement ation Phase Programs

Comput•er—~ anaged In str uction Program( s) (CMI?) . A v a riety
ot CMI Ps could be developed to meet the need s of the
particul ar instruction al system . They would Includ e
combinations of the following capabilitie s :

-

- 1 . A variety of tests (pre , post , entry, and progress)
could be admin istered on—line and scored
au tomat i ca l l y .  If tests were not admin istered
on—l ine , paper—an d—pencil tests could be machine
scanned , entered , and scored by using compatibl e
machine readable answer sheets .

~~~. Stud ent- perform .m~’e data ~‘ould prov ide  the hasi~ for
crIterion— referenced diagnosis of strengths and
defic [en~’h~s making up stud ent feedback.

3. Students could be g iven p resc r tp t ion n  for
remed la tt on or further stud y based on ‘it ap ~nos1s .

- .- - - -
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U . Complete student records could be ma intained in “eal
* t ime , prov id ing  a c c u r a t e  an d i n s t a n taneous har d co py

* 
printout of all or part of’ an individual student
profile.

- - 
5. Banks of’ test items could be maintained and

mani pulated to provide random alternate forms of
object ive—based student tes ts .

6. Student perfo rmance data could be automatically
com bined to create large data bases , w h i c h could
provide normative references and indications of
instruc t ional mater ia ls  e f f ec t i veness .

7. Personnel and physical resources could be scheduled
an d a l loca ted automa ti c a l l y  in accor d ance  w i th
student progress and the instructional
characteris tics of lessons.

A fully in teractive CMI? will possess all of the above
capabilities. It Is conceivable , however , tha t  t he
instruct ional program may not be conducive to or require
such an array of ca pabilities.

Com puter—Assisted Instruction Pro~ ram (s) (CAl?). As with
t he CMIP , a wide variety of capabilities is possible for
incorporation into a Computer—Assisted Instruction Program .
At least  the f o l l o w i n g  shoul d be ava i la b le:

1. Lessons should be authored and edited on—line with a
ve r sa t i le , yet easy— to—use authoring language.
Within the confines of th is authoring environment it
shoul d be poss ib le to se pa r a t e  course “data ” from
course  “log ic” for economy of authoring larg e
amounts of lesson mater ial , and it should be
possi ble to def ine both l ea rne r  an d progr am
con t ro l l ed  s t r a t eg ies , in c l u di ng sim u l a t ion an d
modeling activities.

2. Actual instruction will be administered on—line by a
system of remote student operated terminals.

3. Student performance data will be collected and
compiled for purposes of assessing individual
progress and evaluat ing instructional mater ia ls .

4 . The program will be capable of del iver ing highly
adaptive instruction with extensive individualized
diagnosis and prescripti on and a high degree of
learner control suppo rted by read y stud ent access to
cr itical perfo rmance and curriculum parameters and
advice functions to support strategy buil ding.
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5. A variety of report formats will be eas ily
accessible for both individu a l and group
performance.

6. Student records will be maintained on— line and
update d in real time.

An impressiv e configuration of media could be linked to
th e basic C A l  har dware , but would be limited by cost
cons id era t ions  an d me d ia re qu i remen ts. In add i t ion , s e v e r a l

- ~- different student response modes could be made available
(light pens , touch sensors , keyboards) .

It would be possible to provide for complex simulation
and gaming exercises throug h a CAt? . These could either be
designed for ind ividual simulation environments or for those
allowing interaction of several students over the system ,
with structure provided by the program as needed .

Programs Peripheral to Mainstream ISD Activities

Histor ical Trainer Data Program (HID?). The Historical
Trainer Data Program assists users in~ collecting and
organizing pertinent data concerning previously used
trainers so com parisons with current need s can be made.

The HTDP should cue and advise the user in the
col lect ion of the necessary data , such as

1. Character is t ics  of ava ilable trainer devices.

2. Demonstrated e f fec t i veness  of dev ices  in training of
specific objective types .

3. Cost , maintenance , and repair considerations.

The HTDP should structure the data input and
automatically provide some predefined comparisons between
devices . The program should also a l low for specif ica ti on of
un ique comparisons and for “what if...?” man ipulations.

The HID ? shoul d output the predefined and uniqueo comparisons in some easily understood format. The program
sho uld a lso h e l p  format and generate (automatically,
whenever possible) the formatted report and its updates
relating to historical trainer data .

The HID? must allow on— line review/comment and continu al
updates . The data input and output by the HID? should be
referenced for use in later programs such as the Trainer
Requir ements Determination (IRD) and the Procurement of
Train ers Program (PT?) .
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Trainer Re quirements Program (TRP). The Trainer
Requirements Program w ill guide the user thro ugh a process
of collecting and analyzing the data needed to determine the
types of trainer devices best suited to the training
requirements of the specific program being develop ed .

The program will provide automatic input from previously
Inpu t data bases and/or cue the user in co l lect ing such data

1 . Types of objectives identified as “device ” sess ion
objectives (automatic input ) .

2. Hardware/so ftware system capabi lity requirements of
each ~device ” session object ive  ( a ccor di ng to the
objective , w h a t  har dw a r e  or sof twar e does th e
student need to manipulate , (i.e., radar system ,
INCOS tray )].

3. Han ds—on objectives time requirements.

4. Propor tion of hand s—on training time to total
sylla bus length.

5. Instructional presentation requirements for each
trainer hardware/ software system s requirement
category (i.e., d isplay requirements such as audio ,
line— drawing , visual motion , etc ; student response
requirements , such as w r i t t en  or verbal , point ,
manipulate hardware , e tc . ; response detect ion and
evaluat ion requirements , feedback requirements) .

Other data is collected about available or previously
us ed trainer devices , such as:

1. Sensory output capabi l i t ies of the dev ice  ( i . e . ,  ho~does it compare to hardware /so f tware  requirements of
objectives , motion simulation , amoun t of motion ,
etc.).

2. Capabilities of the device to meet instructional

-
~~~ presentation requirements .

3. St udent evaluat ion data on use of each dev ice in
prev ious training settings . (Did students master
similar objectives on the device? )

LI . Comparative cost and maint enance data.

Other budget and time restriction data is gathered about
the project itself. All of the collected data must be

4
% 

compared and analyzed in order to select the combination of
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devices which will best meet the Ins t ruct i ona l  o b j e c t i ve
requirements as we ll as constraint- s on time , budget ,
Impl ementation , etc. The goal is to use the least
sophisticated , least expensive device suiting the purpose.

Once such data is co l lec ted , the prog ram wi l l  per form
a n a l y s e s , sorts , and da$’a consolid ations , and structure the
data in such ways as to facilitate the necessary
comparisons. As the analysis involv e s numerous vari ab l e s ,
it is imperative that the program allow “what i f . . . ?”
manipulat ions so a ra nge of possible solut ions can be
exp lored , if needed .

The program needs to have o n — l i n e  rev iew /commen t  and
update capabi l i t ies . Its f inal output is a s t ruc tured
report which makes recommendations as to the mix of dev ices
best suited to the project and the number of’ each such
device required . This report also estimates costs and set.s
down specific requirements for each device which can be used
by a manufacturer potentially prod ucinS such 1 device. The
program should assist the user in developing this report
with the basic text editing and manipul ation cap ab iUtic-’s of
t he sys tem.

The system should cross— reference this program with
other programs so each objec t i ve  may be ident i f ied by the
se lected t ra iner  dev i ce .

Pro cu r e m e n t of Tr~~iners Prograrr (PTP’. The Procurem ert of
Trainers Program assists project pl anners and managers with
con t rac t ing  for the deve lopment  of new t ra ine r  equipme nt or
for the modifi cation of’ ex isting trainers.

The program should automatically supply pertinent data
from previous ly input programs (HTDP , TRP) and cue and
advise users in co l lect ion of any add i t iona l  data. The
progra m should assist  users in def in ing the f inal
spec i f i cat i ons  for t ra iner dev ices  and procurc ’ment pac ka ges .
The program should allow for comparison of incomin g
proposals and provide a scoring system for proposa l
ev aluation . “Wha t if.. .? “  manipul ations should be available
as part of the eva lua t i on  process .

The program need s on—li ne review /comment and updat e
ca pabilities. Its final output is the Trainer Procurement
Package which will be sent out for bids. This should be
supported ~y the syste m ’s text m anipu la t - io n and editing
capa b i l i t ies .
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Tactics Package Program (TPP). The Tactic s P~ cka~ e Prcg ram
L p rov i des for str u c t u r e  and o rgan iza t i on  of the t a c t i c s

package.

If the t ac t i cs  package has been prev ious ly  developed or
is being developed by another group, the T PP should pe r m i t
u s e r s  to easily locate those parts of the tactics package
which are pertinent to the instruction presently under
development. The program should catalog or index the entire
t ac t ics packa ge. If  poss ib le , th e d a t a base shoul d also
contain synopses of material in the tactics package.

If’ the tactics package is being developed in conjunction
wi th t he in s t r u c t iona l  d evelo pmen t , the TPP should provide a
historical data base to assist users in creating the tactics
package for the weapon system in question. It would then
provide for on—li ne input , rev iew/comment , and editing of
the tactics package. It would cross—reference data in the
tactics package , with tasks listed in the Task List ing and
objectives appearing in the Objectiv es Hier archies. Thus
any change made in the tactics package could be reflected in
the instruct ional  ma te r i a l s  and v ice  v e r s a .  T n this w a y ,
conflicts between procedures taught in training and
procedures appearing in the tactics package , as well as
d u p l i ca t ion of e f f o r t s , coul d be avoided . The program could
also assist in producing the hardcopy version of the tactics
package.

Master P lan  Propr a m ( I”PP) . The ~as ter  Plan Progra m w i l l
ass is t  the user in deve loping a long—range management plan
for the par t icu lar  ISD p ro jec t  to he under ta kA n .

The MPP will automatically receive critical data input
from the Problem Analysis Program (PAP). It will cue the
user in the collection of additional categories of
information (such as definitions of activities t.o he
performed , resource requirements for each activity,
criticality of each activity regarding completion of
succeeding activities , etc.) and supply advice as to
poss ible sources of such information. The program will
organize and structure the data input so as to best
facilitate the needed comparisons and Inalyses. The program
w ill need on—li ne review/comment and edit capabilities to
allow for periodic update of’ the master plan to reflect the
most c u r r e n t info rm ati on .

Outputs of the ~‘PP include project time line, a li st of
project assignments (personnel requirements ) , and a project
P E R T  chart. The program will assist the user in the on — l in ~developm e nt  of these outputs and must a l l ow  cons ide rab le  
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“What if...?” manipulations. The “What if...?”
manipulations will allow the project planners to conside i
all possible variations in alloca tio n of resources , t-o
explore the effects of adding or losing personnel ,
shortening or lengthening the t ime line , add ing  new goa ls  to
the project or leaving out some possible goals , and to
pred ic t  consequences of these ac t ions  to ma nagement  p la ns .

Another output of the Master  Plan Program is a f ina l
report which formally presents this plan. The MPP will
ass is t  in the s t ruc tu r ing ,  deve lopment , ed i t ing ,  and
printing of this document and its updates by using the text
editing and manipulation capabilities of the system .
Previously generated reports should be available as
references .

Procurement Packa g e  Program ( P P P ) .  The Procurement Package
Program will assist the project planners in determining what
portion of the proposed ISD activity needs to be contracted
to outside groups . It will also assist in securing the
necessary proposals for such goods and services and in
eva luat ing  the incoming proposa ls .

The program will cue the users in collecting the data
(some of which can be au tomat ica l l y  supplied from ear l i e r
prog rams) necessary  for 1)  eva lua t ing  in terna l  c a p a b i l i t i e s
for success fu l  comple t ion  of g i ven  aspec t s  of  the ISO e f f o r t
and 2 )  determin ing those goods and s e r v i c e s  wh ich  need to be
con t rac ted . A job aid in the form of a check l is t  would
guide the user In c o l l ec t in g  such data , secur ing and f i l l ing
out the proper forms , and deve lop ing  c lear , prec ise , and
com plete Reques t-s for Proposals  ( R E P s )  which def ine  needed
good s and services .

The PPP will assist the users in estab lishin a a scoring
system for proposals received and aid them in m a king the
necessary  comparisons and eva luat ions  of p roposa ls .  The
program wi l l  need to a l l ow  for def ined “What - i f . .  .“
manipulat ions to compar e complex opt ions , such as hiring and
t ra i n i n g n ew sta f f  i n te r n a l l y ,  with contracting for such
services from outside , or evaluating various combinations ot

H proposals rece ived .

The program w il l  also o f fer  support in the deve lopment
- 

- 
and production of all doc uments (such as REP’ s and repor t s
stating final recommendations ) needed for the Procureme nt
Package. The structured report capab ility of the system can
be used to autom atically genera te the large portions of’ such
doc uments which are prespecified and standar dized .
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Navy Tr aining Plan Program (NTPP). The ~“a v y  Tr a i n i n g  P l a n
P r o g r a m  ass ists p ro jec t p lanners in collecting the necessary
data and in producing the required Navy Training Plan (NTP)
re ports.

The NTPP will automatically supply pertinent data from
previously input programs (such as the Training Program
Master Plan) and w i l l  cue users in col1 ection of additional
Information (such as Navy sites where the training
ac t i v i t i es  may occur and what f a c i l i t i e s  are needed; Navy
personnel to be involved and their relationship to outside
contractors ; time and place of lesson implementation ). They
system will give advice as to possib le sources of such
information. References to help locate such sources and
previously developed Navy Training Plans should be
available.

The program will need “What if.. .“ rra ripul at ion
ca pabilities for easy examin ation and comparison of’ all
possible options for resource alloc ation. On— l ine
review /comment and edit /update capabilities are also
reouired .

The program will also assist the user in writing and
formatting any required formal doc uments. Standard text
editing and manipulation capabilities will therefore be
needed .

Progress Mon itoring Program (P”P ). The Progress Monitoring
Program is principally designed to track and report time
spent by personnel working on each task in the ISO process.
It also provides for projectin g task completion dates based
on availability and distribution of personnel with input
f rom the Mas te r P l a n  Pro gr am (M P P ) d a ta base .

Provisions will be made for a machine — readable
t imeshe et , to be f i l l e d ou t b y a l l  per s o n n e l , which
indicates time spent on each task performed . Tasks will be
coded in accordance with the TPM P for ease of track ing and
cross—referenc ing. Data from these sheets will be
automatically read into and compiled in the Project
Management (PM) data base.

It will be possible to input actual and anticipated
availabil ity of personnel into the PM data base . This will
r e f l e c t  such t h i n gs as l eave  re ques t s , t r a n s f e r s , and
illness or other unexpe cted absences . In this way all
personnel movement can be reflected in reports and time
estimates , and the PPM P can serve a necessary personnel
account ing function.

_
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The user will he able to use the program to assess  the
impact of hypothetical personnel assignments on the
completion of tasks or groups of tasks specified in the ~~~~~~

This will be done through the “What if...?” capability.

The program will be capable of’ providing hard copy
report printouts which indicate tasks that are behind , on ,
or ahead of schedule as delineated in the MPP. The program
will also be able to detect potential scheduling problems in .
advance based on anticipated resource availability compared

- - with task requirements. In this way the user wi l l  be able
to constantly moni tor the pulse of the total IS~ .~f f o rt .

Description of the Data Bases

The user will inter act with the CATSDM system using the
programs outlined in the previous section. However , onc e
data has been entered into the system , it will be o rg an iat ~d ,
store d , and accessed in relationship to a numb er of ~L-ita
bases. The purpose of this section is to present a series
of tables outlining the contents of each of the data bases .
For each piece of data in each d~~t a  base , the program used
to enter that data will be identified , and the progr ams
which access the data will be listed .

An al ys is Phase Da ta Bas es

PADB. The data base for the Problem A na l yst s Program
consists of the following four major data items. Statemen t
of p r o g r a m  goal (s), -operational/dev elopment const raints
(e.g., time/money estimates ) , available or required
r esources , and student characteristics. These items are
in put by the PAP. The PAP data base must also contain
built — In information on needed data and possible sources of
data. The contents of this data base are used as inputs to

-
‘ many subsequent programs/data bases.

TLDP. The data items in the Task Listin g Data ease include
sta t emen t s  of com pe t e n cy  or r espons ibi l ity ar eas , specific
tas k an d componen t su btas k re qu i r ements , and task
interrelationships. Some of this information may he
obtained from the PADP . This information is used in the
TVS P an d OHP. The TLDB must also contain inform at icn
necessary to explain the task listi ng development process
an d any terms involved .

SELDB. The data items stored in the Student Entry—Level
Data Base constitute a profile of the student group and
Inclu de preski ll measures , aptitude scores , pre vious job
duties , ratings and/or pay scale. Much of this data will be
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in quantitative form . Some of the data or’ student
charac teristics , which is part of the PAO!3 , may be
incorporated into the SELOB . The SELDB is accessed by TVSP.

TVSDB. The da ta base for the Task Validation and Selection
Da ta Base will include the various tasks provided by the

- - TLDB which have been ranked according to various training
ca tego r ies .  In other words , the data in the TVSDB is the
same as the TLDB exce pt that it has been validated and
sorted. Furthermore , data from the SELDB may be used to
further categorize the TVS P data. The information in the
TVSDB is used by the CHP and MSP.

OHDB . The Objectives Hierarchy Data Base consists of a set
of objectives for each of the tasks stored in the TVSOB and
their hierarchial structure. This data is used in the MSP ,

Ii SDP , T S R P , an d LSP.

EMEDB. The Existing Materials Evaluation Data Base consists
of information indicating sources of existing
materials/equipment related to the objectives in the OHDB .
It must also contain information which can suggest po tenti al
sources of material for the type of objectives in the C’HOB .

Desi gn Phase Da ta Bases

MSDB. The Media Selection Data Base includes data
indicating the medi a attributes related to each objective in
the 011DB and the media alternatives derived from these
attributes . This data would most likely be stored in table
forma ts. The MSDB is used in a number of subsequent data
bases .

SDDB. The content of the Syllabus revelopment Data Base
- - i n volves  deta i led o u t l ines of th e lesson an d segmen t le v els

an d the lesson interrelationships (most likely in the form
of course ma ps). The SDDB also inc ’t.~des c las s sche d u l e s  an d
st udent timetables. The 50DB utili zes dat.a from the CHOP ,
M SD B , TRDB , an d is accessed by the TSRP and LSP.

TSRDB. The Tra ining Support Requirements Data Base includes
a com plete range of resource requirement tables indicating
quantitative estimates of personnel , equipment , facilities ,
or serv ices required for the development of courses . It
also should includ e specifications for evaluation , revision
and updating of materia ls. This data can be obtained from
previous data bases (PACB , OHDR , M SDR , SDDB ) with some
elaboration /clarification by the TSR P input . The TSRDB is
used by the ISDP.

117
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LSDB. The Lesson Specification Data Base consists of lessdn
design guides which include objectiv es , help, examples ,
practice items , test  it ems , special teaching strategies , and
descriptions of graphics required . The LSDB also includes
status reports which indicate the status of the various
com ponents of’ lessons under development. The LSDB utilizes
data from the 50DB , MSDB , 011DB , and TPBB . It is accessed by
the I SDPDB.

IPDB. The Implementation Plan Data Base consists of lists
of’ train ing/instructional procedures , evaluation methods ,
r esourc e a l l oca ti on in f o r m a ti on , and scheduling data. Most
of this data is drawn from other data bases (e.g., LS D P ,
TSRDB ). This data base is used by the QCP.

QCDB. The Quality Control Data Base is composed of
specifications for the collection and analysis of’ e v a l u a ti on
data as well as the records already collected . These
specifications can be abstracted to constitute an eva~ uati on
manual or plan. The QCDB is used in the LTP .

• Develo pm e nt  Phas e Da ta Bases

LADB. The contents of the Lesson Authoring Data Base is the
actual lesson text along with any revision information
rece iv ed f rom lesson tr y o u ts , and instruction for graphics ,
t ra iner  use , etc. The LABEl is used by the LPP .

LPDB. The Lesson Production Data Base cons is ts  of the
forma tted lessons and scripts for audiovisual media. Also ,
each lesson will indicate its current production statue.

LTDB. The contents of the Lesson Tryout Data Base consists
of’ two major items; a detailed step—by—s tep plan for trying
out the produced lesson materials and complete records of
rev iewers ’ comments and student perfo rmance/at t i tud ina l  d a t a
for each lesson tested . The LTDB will also contain revision
specifications. This data will contribute to the QC DB .

Im plementation Phase Data Bases

CMIDB. A Compu ter—Managed Instruction Data Base would
include test items , student performance data , lea rning
prescriptions , an d personnel/physical resources. The CMIDB
would be accessed by the SELP and the QCP.

CAIDB. A Com puter—Assisted Instruction Data Base would
con tain lesson text and student performance data. The CA IDB
would be cross—referenced to the MSDB , OC DB , an d LPDB .

zl~
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Data Bases Peripheral to Mai nstream ISD Activities

HTDDB. The Historical Trainer Data Program D a t a  Base
contains the characteristics of other avail able trainers ,
effectiveness in achieving specific categories of
ins tr u c t i o n al objec t ives , an d cost/maintenance data. Much
of the content would be quantitative data. Some of the data
coul d com e from the NTPDB. The HTDBB is used in the TRP .

TRDB. The data collected by the Trainer Requirements Data
Base cons ists of detailed information on the trainer
requirements for the tasks or objectives stored in the TLDB
or 011DB. This would include sensory limitations of devices ,
prev iousl y e v a l u a t e d us e f u l n ess of tr ai n e r s , and estimated
times for certain trainer exercise. This data is merged
with data already present in the HTDDB , to produce a
complete data base for each trainer. This data base is
cross—reference d to the NTPDB and SELDB and accessed by the
TSR P , SDP an d EMEP.

PTDB . The Procurement of Trainers rata Base consists of the
final specifications for trainer devices and for trainer
proposals. This date is based upo n information from the
HTDDE an d TRDB .

TPDB. The Tactics Package Data Base includes information
specific to the operation/training of a particul ar weapons
system . This data is cross—referenced to the relevant tasks
in the TLDB and objectives in the OHDB .

MPDB. The Master Plan Data Base consists of definitions of
task activities , resources needed for each activity,
sequencing of activities , end activity interdependence.
Much of this data can be extracted from the PADB. The MPDP
is accessed by the PPP , TLP , and QLP .

PPDB. The Procurement Package Data Base consists of’
statements of goods/services to be furnished (in REQ form )
along with a scoring key for completed proposals. The basis
for t hi s can come f rom t he TS RDB an d ~‘PDB .

NTPDB . The Navy Training Plan Data Base contains
informa tion on existing Navy personnel , s i tes , equipment ,
and materials which can be used in the present development

• effor t. The NTPDB is accessed by the TLP , EM EP , SOP , t~TDP ,
and TPP.

PMDB. The Progress Monitoring Data Base contains actual
• time spent on completing tasks as well as estimated task

completion data. Also contained in the PM DB will he
information on personnel leaves or transfers. Some of the
data ir’ the PM DR can be obtained from the MPDB .
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TABLE 1. SUMMARY OF CATSDM DATA BASES
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SECTION I I I

A N A L Y S I S  OF VTS IN L I G H T  OF CATS DM RECO~*1ENDATIONS

O V E R V I E W

These reports were c’eherated from the FRA MP and ERS
A i r c rew  Users ’ Manuals , Subsystem Specs for A i r c r e w  and
En l i s ted  Men , VTS Funct ional Descr ip t ion and CA TS DM specs .

L Questions were cleared up through discussions with code
3114 3 who were  v e r y  gene r ous in their comments a-nd
eva luat ion.

Due to the fact that the VTS is a dyn amic system , that
is , one to wh ich addi t i o n s  and r e v i s ions con t i nue  to b e
mad e , only general comparis ons can be mad e at this point.
These have been refined as time and resources allowed .

There are presently different versions of the system
ava ilable to different portions of the service with no one
site having all the enhancem ents avai )able . This report
will consider the superset VTS containing all known
capab i l i t i es .

COMPARISON OF STANDARD PROGRAM CAPABILITIES

Description of Program Capabilities

These standard capabil ities , when av ailable , are
available mainly for areas which the system covers.

The system was designed as a PQS and CMI system with
extensive administrative support and resource scheduling
ro l e s , and covers most areas of personnel ‘nanagement and
resource  m ana g ement  of tra in in g .

Interact ive Protocols (M enus, Prom pts , ~ids~ A dvice ).

The system is designed with th’~ user in m ind . There are
a variety of’ m e n u s  av ai la b le an d man ip u l a t ion  of th e system
should be easy with appropriate doc umentation and ~ m in i m u m
of ex perience.

Cues for data entry and hand lin~~, an d user  as si stan ce
appear to be adequate.
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A d v i c e .

VT S does have iv a~ la b le an ,idv i ce  funct ion ‘~r it t A n  t o  b”
ac cess e d  on the t e r m i na l .  In fo rmat ion  appro p r i a t s ’  to  the
user ’ s lo ca t i on  in the sys t e m w i l l  help ~~~~~~~ ti n i n i t i i t e 1 .

Lib ra r y .

A l i b r a r y  of  •iH m~ nui ls  .In i  t r a i n i n g  m a t e r i a l s  ma y b .
implement ed on the s y s t e m  but more in the form of in
inventory than a libr ary. ‘~inc~ t h- ’ hasl~’ c a p a b i l i t y  i~there the add i t i on  of  c r os s—r e fe renc ’ e~ may ca use a l.Irg”
d a t a  e n t r y  prob~ em hut no pro~ ra mm ln~ oh~;t ic l e s.

Error Deteetton /Redu ct ton Routine s .

Appropr late error ch ec kin i’, of da ta i~~ covered . The very
nat u r e  o f  e r ro r s  prec ludes  a bso lu te  re c o v e r y  hu t. much work
h i s gon.’ Into error pr ov en t ion.

Au tom~It t c Inp ut of ’ fla t a from Pr ”vi ou. s In pu ts .

The data ba.~” management ~;y.~t ’~m •iv .-i H ‘~•l e m .-~I<o~ ro~~ 1 h1 ,’
the exclus ion of redundant data storage .

Since VTS does not have  tn~~t r uc t i o n a l  ~v~~tems fle sign nor
Computer A ssisted Instruction c i p a b i l i t  ies at thi 5 t ime ,
‘V he re i.s no prey to no d a t a  on the s ys t  cm from w h i c h  t o  -~ r a w
and some of the need for th at d a ta i~ reduced .

With the curr ent ~y~ tem ca p a bilit ies ~n’1 th~ ;i 1 t 1 j t j ~~n - ‘f
ISO/CA! capabiliti e s the transfer of data will be possibi”
with a little addition a l pr ogrimm in~’, effort . A c t u a l l y  t h ~~
data  t r a n s f e r  proced ures w i l l  prob ably he done 15 an
inhe re nt  pa r t  of the T SP and C A T  c ipa h il  j t  ic s .

S t r u c t u re d  Input.

fla t i  e n t ry  and updat ~ b t . Ik’~ idv~ nt . - ic’,e ~ f’ ~t r t R ’ ~ i~cc I
input c a pa b t l l t i~~s .  W i th  s p e c if i c  ( A D D S  ~~f l l t e r m i n a l
ha rdw a re  t h is  ca pab lii ty is enha noe~ . With ~omc ~ I I it i ona 1
programming t h i s  enha nced c a pa b i l i t y  may be g i v e n  to some o f
the  l ess  e labo ra t e  h i r d w i r e .

A utom~ t i”  Numbering .ind Re fe renc1 n .~~
r re~~’ntl y t h i s  is not p os s t b l o . ~om~’ prog ramr ’~~ng ‘ f f ’ , ’ r t

wou ld  be ne c e s s a r y  to p rov ide  th i .~ a b i l t t .y a lthoug h w i t h
sy s t e ms  co nf I c~ured an at  pren~’nt , w ith ou t. I~~fi .‘n~ CAT , t h i s
c a pa b i l i t y  is low p r i o r i t y .
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r H ierarchy of Users.

System protection from users is rrther elaborately
provided for in both the areas of software and data base .

On—L ine Review/C omment.

On— l ine review and comme n t , w i t h  a ppropr ia te  p ro tec t ion ,
is standard on VTS. Changes must be o lcayed but comment s may
be left regar ding any m aterial a person is -author ied to
access .

On—L ine Updat e .

Standard updating procedures are on line under the
author ity of specifica lly authori zed people only.

“What If...?”

The ab il i t y  to simulate d i ff e r~ nt work stude nt  l oads  ani
sys tem r esources  an d project schedules is avail able. This
concerns ma in ly CMI and POS . Ins~ ruct jonal d~’velopment isnot cove red .

Com munica t ions F a c i l i t y.

On— 1ine comm unicat ions f a c i l i t i e s  are available under
the RSTS/E operating system . They appear to cover all the
n ecessary aspects.

Structured Report Format.

Pa perwork  and forms ne c e s s a r y  for system opera t ions  ire
provided by the system . The capa bilities may be increased
w i t h  th~ ADDS 200 termina l  and w i th  some effort the system
can be made to provide thi s increased capability for som e ofF. the loss e laborate  s o f t w a r e .

Reading Grade Level Computation.

Presently this is not provided under ‘I TS. Th~ r’d~~it ion
of ’  t h i s  would be a f a i r l y  s t ra igh t  fo rward  task .

T e ’ t  F(
~it i r f / C u r r i c t i iu r ’  ~~~~~~~ ~-~a i nt e ra nc e  C n p~- b i l t t v .

Th is  is poss ibl e on VT S , howeve r , due to some prohl ’ns
wi th protocol , it is not and cannot  be p r e s e n tly  provith- 1.
It is part  of the s o f t w a r e  packag e p rov ided  by thr’ ha rdwar - c
v~ n 4 o r .

I
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Hard C opy P r i n t o u t .

Th~ O a t ’  Base ~ana~ em -~nt s y s t e m  p rov i~ied p~i ve s  ra t h e r
elaborat e capab il ities in developing r”ports and l i st : ng c
from the -la t a base . Hard copy of any screen display is
a v a i l a b le .

Progress T r a c k i n g .

Progress  t rac k i ng  in the c o n t e x t .  of i ns t r u c t ic n i )
systems design is not a v a i l a b le .  Student  p rog ress  i s
provided , a ctually as a ma jor par t- of  th e in s t ruct ~ on-i l
management.

Standard Pata ease Manag ement Funct ions.

The standard options , lnc lud in~ QUERY (a data access
method )  , expected in ~ Dat-i ~ise ~an “cm ent System ire
prov ided by the hardware  vendor an- i in some a r e a s  e nhanced .

C~~4PAR I~~flN OF FU9~’TIrNS F~ R EAC H PRC’GR~~

Cours- Author ing Functions

The CAT aut ho r ln R lnn~’ui~~e rEC \L T I is part of’ f h ’
sys tem del ivered w i t h  the har dware i~~though it is not i
ma jor portion of VT’~. I t i s  n-~t vet softw -ire connect ‘1 w~ t hthe VT S s o f t w a r e  or d a t a  base . E x t e n s i v e  t e x t  ed i t  in~’ o f
the type needed is not ve~ offe r ’,I on VTS . ~n VT S n’~~p.’r ,
the fo l l ow ing  a rc not re i l ly  iv i i l a b l e in use ful form :

Lesson Author inc’,
Le sson Tr yout
Trainer Requirement s Petc ’rml na t ’on
F-~ed ia Se lec t i on

- . 

Lesson spec I f~ c i t  i on  ~ progr l r!t 5 in - i esson prod uct ion
programs ire a v a i l a b l e  by gen erali :ing ex is tin g progr ams .
One pi.-’ce it a t i m e  t t ’ .’ c ’ r i n’ c t  ion m~’v n~~t be hard , on  t ’

who le the prog ramm ing e f f o r t  may be s u b s t a n t i a l .

Func t i o ns  ~h ich C r e a t e  R’ po r t  ~

~1o 5t a f’ t h.~ rec cm - - end a t~ io n  c n t h i ir e  1 requ i ro t h i t
part or i ll of the l i t , , for the reports be input from
“xi s t i n ’ data bases. In th e follo w in ~ fun ct ions t h ’  -1 -

~ t a  is
ei ther not. a v a i l a b l e  an VTS or o n l y  p a r t i a l ly  av a i l a b le . To

5)4
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implement these functions it would be necessary to write
programs to guide the user in inputting the data and then
use the existing software to generate the report.

Problem Analysis
Master Plan Program
Procuremen t Pack a g e
Nava l Training Plan
Trainer Procurement Package
Implement ation Plan Development

Student Entry— Level Program

VTS will accept dat-a on students coming into the command
and will help the Instructor re— evaluate students with
previous records , or comp le t e l y  evaluate art y student.
Appropiate  da ta  is stored to as s i s t  in planning studen t
schedules and p ro jec t ing  the resu l t  on the training p 1— ins.

Task List ing Program

VT S c~ n partly meet this recommendati on. It h a s
software which gathers and stores a list of the major tasks
and s ubtask s required in any billet. ~‘inee the VTS t-i s<
l isting is used only for billet selection , it may not be as
detailed as desired for cour~ eware development.
Modification of the existing programs would probably be
s u f f i c ie n t .

Task Validation and Selection Program

Survey evalu ation programs now exist for evaluation of
surveys  w i t h  up to 5 opt ions per quest ion .

In addition , surveys may be generated with perhaps a
slight modification of exist ing report gener ation and text
manipulation capabilities. Since true word processing is
pr esen t l y  not  pr o v i d ed , some aspects may be more d i f f i c u l t .

Ob jec t i ves  Hierarchy Development Progr am

VTS does a l low and encourage h ierarchical .  order ing of
object ives on the system . I t does a l l o w en ter in g , del eting
an d updating of objectives.

Sylla bus Development Program

All the software for constructing class schedules tinier
various time and resource constraints is present on VTS.
The mechanis m for a u t o m a t i c a l l y  se tt i ng  up course s y l l ab i  is
also avail able using the objective hierarchy.
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Tac tics Package Program

VTS at the present time does not includ e tacti cs
infomation. Programs with perhaps som e consider able effect
woul d he ne ce s s a r y .  Fur th e rmore , consider able data
collec ton would be necessary for cross referencing .

Tra ining Support Requirements Program

VTS can and does cover the domain of this progr am . The
resource configurat io.n and schedul ing s o f t w a r e  sch~ dul es and
mon i tor a l l  resources  re qu i re d for a cou r s e . In a dditi on ,
pre dictions are m ade regarding resource requirements.

Existing Materials Evaluation Program

Existing materials can be located. Evaluation and
doc umentation of all possible materials applications is not
don°.

With the addition of some data collection ~nd cross
referencing programs this may be approached with a large
degree of accuracy. The pr ogrammin i~ effort would be mini ma l
but data collection would be of som e concern.

The software for choosing from a variety of tr a ining
materials , once the effectiveness and existence of those
materials is established , is now in u se .

Historical Trainer Data Program

VTS maintains an inventory of tr~’iner equipment , status ,
and effectiveness . Info rmation on the characteristics in

- 
- the detail needed is not available. In order to perform the

desired analysis the data base would have to be expanded and
sof tw a r e  for  e v a l u a t ion o f c har ac ter isti cs i n l ight of
training requirements would be necessary.

Progress Monitoring Program

As part of instructional system design this does not
exist on VTS. There are programs in existence which can be
genra li7ed to produce most of the needed output . Tha 1 evel
of effort to produce the project monitoring required should
be acceptab le . Spec i f i ca t i ons  and an opera t iona l  p ro to t ype
for such a sys tem ( A MS ) have been deve loped w i th in  DOD.
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~~ Computer —Managed Instruction Program

In the area of CMI the following is char acteristic:

1. VTS does o f fer  a full range of o n — l i n e  t e s t s  and
evaluat ion or entry  of off— l ine tests.

2. Student per formance is saved and used for student
feedback diagnosis.

3. Student prescriptions for stud y are r~iven -~lthoun~hhuman intervention is required .

U . Student records are man aged in real tine.

5. 9an ks of test item s are stored to produce random
objectives based tests.

6. Instructional materials are evaluated in light of
student performance.

7. Personnel and phys ica l  resources  .~re schedu led
automatically.

- 

- 
Com puter—Assisted Instruction Program

W ith DECAL II from the hardware vendor some aspects of
CAT do h~ come ava ilable. It is , however , a substantial
effort to im plement as is and as is it doesn ’t c o n f o r m  to
CATSDM recommendations. since it is not generally thought
of as being included with VTS we will consider VTS without
DECAL II. In this light the following becomes appar ent:

1. There is no lesson authoring capability on VTS.

2. Actual In3truction is not administered on— line.

3. Some Student test performance data is collected .

tl . There are a vari et y of formats for aecessin~$ individual and group perfo rmance data.

5. 5tudent records are m aint ained on—l ine but not in
the detail required by CAl . They are updated in
real time.

VTS d oes plan to have a C41 component and may at
some fu t u r e  time f u l f i l l  a l l  of these
recommen d at ions , however , PE~’AL TI is seen as
inadequate , as is.
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Quality Control Plan

VT S d oes not assist in dev el opi n c~ a variety of qu al ity
control plans. It does however , prov id e for  a g i v e n  p l a n
an d the application of various plans which may be 1ev clcp e~off— line.

COMPARI SON OF DATA BASE COMTE’4TS AN~ STRUCTURE

Description of the Data Base

The follow ing data bases are not presently pint . of the
VTS data base and would need new programs to be written in
order  to add them . Most of the above fall into two
categories , one (#1) , development of curriculum , and two
(‘~2) forms generation with the goal of curriculum
development.

Program Data Rase Use C a t e C o r i ~ s

Problem Ana lys is  PADB #1 , # 2
Master  Plan M PDR #1 , ~~Procurement Package PPDB 1/2
Navy Training Plan NTPDB #2
Lesson Interrelationships

Matrix LIMPDB
Tactics Package TPPDB #2
Training Su pport

Requirements TSRDB (-1
Historical Trainer Data H TR DPDt 3 //i
Trainer Requirements TRPDB “1 , #2
Trainer Procurement Package TPPPDB #2
Implementatio n Plan IPDBP “

~~~~ , /!~~~

Quality Control Plan QCDB I l l , #2
Project Management PMPD!3 I l l

In the cases where for ms are deve loped (# 2 )  , t e x t
editing/curriculum file m a inten ance cap abilities wOul - 1 be
almost a necessity for computer generation and updating of
these forms.

The remaining portions of the data base exist at least
in part.

S:udent Entry Level Data Pass’

H This dat a does exist and can be up ciat e-~ when the studen t
arrives after being initially entered on notifi cation of
transfer. Moreover , th’ data is updat~’d automatic a lly ~sstudents progress .
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Task Listing Data Base

T”’re is a list of tasks and subtas les conta ined ~-,ithin a
course hierarchy.

Objectives Hierarchy Data Pase

There is a hierarchy of objectiv es within the course
hierarchy.

Course Syllabi Lesson Level Data Base

There is a syllabus for each of four out of five levels
of tasks and subtasks within a hl~ rarchy.

Course Syllabi Segment Level Data Base

This is also availab le.

Existing Materials Data Base

There is a list of all ex is t ing t rainin~ mate r ia l s  at a
particular site , but this is not connected with materials at
other sites and it is referenced at the course level , n o t
the objective or task level.

What present ly exists is probab ly adequate.

Lesson Validation Data Base

A history is k ep t  of test questions and instructors in
order to validate their effectiveness. Student histories
are further kept for future d igest ing of this m aterial.
However , for a rigorous val idat ion of the lesson mater ia ls
more detai led information is needed and th -? programs would
need revision accordingly.

Compu ter—Managed Instruction Data Pase

This  d a ta  base is completely there as the VTS system has
been enhanced specifically for CUT . Enhancements in scope
and soph is t ica t ion  are needed .

Computer — ~ ss is ted  Instruction Data Base

Lesson material and instruction are not on— line , but
student perfo rmance Is kept and may be updated on—l ine .
Group and student reports are also generated .

I
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This ari a - it -ion would require a naj-’r effort in
programming and planning, if it were attempted to aid this
to VTS. A b etter stratec~y would be to design interf aces
with other systems dedicated to true CA l .

Lesson Specificatio n s and Text Data Base

Many lesson specification elements are already part of
the data base , however , more would be necessary.

6o
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S E C T I O N  IV

PROGRA M DEVELOPMENT ftND IMPLE~~EUTA TT2~J PL P~:

rt is possible to generate many reasonable altern ative
plans for deve loping and imp lementing a CA T S~ YA system , eac k
with Its own particular strengths and weaknesses .

If it were di fficu lt to extract clear recommen datio n s
from the findings of this study , there might be som e merit
to providing some alternati ve plans. However , as th~recommendations of this Study are strong -a ri d unambiguous ,
only the recommended plan is outlin ed , with supporti ri -~rationale.

PROGRA M PRIOR ITT~ S P1 LIGHT OF THE COST/PENEFITS -~N!~LYSIS

Benefits of Automated Support to FAISD Tasks

Many factors affect the cost to ben efit relationships
which imply the priorities which should be afforded to
var ious identifiable components of t he ‘ThT~ Dt4 system .

These are discussed in Data Item 0O~1 , ISO Tas k
Priorities for CATSDM , of this contract , in tb~“Implications ” section following each of the quest io n s in
Sect ion I of that document.  In the in te res ts  of generating
a “ stand alone ” doc ument as this final report , these are
essent ia l l y  reproduced hare to prov ide the necessary
background rationale for the task selection and p rioritizi nR
e f fo r t s  which f o l l o w .  The se m ay be considered to he
benef its of automating the ISO process .

—Tasks which can be turned over to personnel with l itt l e
or no specialized knowledge or skills , frequently will be
benefited in terms of consisten cy and over all qu a lity
control when closely monitored or supervised . Close
monitoring and specific guidance and stru ctur in— ~ of subtasks
c a n  be provided with som e effectiveness through automated
management support of the task .

- ‘  —Tasks which require the specicliz ”d input of a ver y few
key people are good candidates for computer support.
F.xt ’~nsive text manipul ation support prov id es ,a rro- 4uction
environment in which the w r i t t en  output of these personnel
can be g reat ly  increased and enha nced hecause a-f t~’o much
more economical editing and rewrite capabilities. In
addition , the expertis n of’ these p~ r s o n n e l  can , i n some
cases , provide a leverage effect. The impact of their input

- - can be multiplied through utilizing it to desl c~n ~a ir~h_ p ayo ff
automation functions related to the task. These can lead ,
in tha long run , to Inc re a ses  in the e f f e c t i v e n e s s  of’ ¶ h o i r
input.
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—~ nyt ime ‘hc T.”D activity is involved in ~“rnys im u l taneous  tasks , management complexity is greatly
increased . The adv antage of computer support in track ing
the progress of the ongoing tasks and coordinating the
personnel an d resources thA y require , is obvious .

—Cne of the greatest deficienc ies of ISD activit ies ,
both within and without !‘epa r tm ent of ’  D e f e n s e , is the a lnost
un iversal lack of provision for collecting and an3lyzing the
sort of’ detailed data which would provide a good p lain i n~base for efficient use of personnel -and resources and to
support the extensive schedulin g needs of the overall I~’-D
activity. Computer support can provide the means for
collecting the historic al data base -and an aly zing its
implications. -This will all o~ mu ch better plananing and
scheduling of critical resources such as , in this case , “y
personnel who cannot easily be replaced on the task.

—The requirement for e x t e n s i v e  train in~ of oersonn ~lprior to the completion of the task decreases the degrees of
scheduling freedom available to the mana gement of the

— a c t i v i t y  since the training time must a lso be scheduled
p r ior to beg inn in g th~ ta s k .  In g ene r al , as sched ul in g
problem s become more complex , the potential benefits for
automated system support increased .

—To the extent personnel must perfo rm their jobs withou t
close superv is ion , the TSD effort m ay potenti a ll y benefit
from t h e  collection of more detailed data on performance of
intermediate ISO subtasks and from the capability to provide
the affected personnel with more structured job aids ,
within — task checkpoints , and feedback. This effort can he
greatly facilitated through the provision of easy access to
and the requirement for , frequent interaction with the
automated management sys tem by the a f f e c t e d  personnel .

—To the extent t hat a task can he broken up into easi~~y
identifiable subtasks- , computer support of management makes
it increasin gly possible to closely ‘acnitor the prog ress of
individual personnel within the task . This provides a data
base which ca n guide management t .owa rd~ necess a ry
restructing of the task and/or toward additional tr a inin a
needs in rega rd to spec i f i c  pe rso nne l .

—To the extent to which progress checkpoints can easily
and objectively be determined , it is appropriat e ~o me ri tor
and report on overall task progress throuSh computer
support. Th e benefits in t~ rms of nana~ eme nt an- I control
are obvious .

_ _
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— External monitoring of each task hecome~ more import ant
in cases where the levels of’ personnel assigned to the task
are unable to adequately monitor their own progress.
Automation provid es potential benefits in terms of
inform ation and process support to personnel.

—The importance of a real time management system is
greatly increased on those tasks where t h e  t im e l y  c o m p l e t ion
of the task is critical to on— time start— up and completion
of other ISD tasks. Computer support of the m anagem ent
function and/or implementati on of’ the task offers
correspondingly greater potenti al benefits in these cases ,
especia l ly  in terms of ear ly  ident i f i ca t ion  of problems , and
in terms of exploring the effects of alt .~rria tiv e“solutions .”

-Computer support can greatly alleviat e communic ations
problems which may arise between personnel from va r ie d
specialized backgrounds by providing a central clearinghouse
and definition point for all terminology used , and by
providing easy access to both forriatt~ d reports and detailed
raw data. The computer system can greatly streamline the
information transfer process whil e providing a valuable
discipline and consistency support function .

— If the characteristics of any task are such that
progress could be significantly hindered by varied
nons tandard terminolog y, procedur es , techniques , arid so on ,
then the potential benefits inherent in cen t ra l i zed  da ta  and
reporting system become much more va luah ie.

—There may be many efficiencies effected in dividing
tasks into pieces which could be worked on independently by
many personnel. However , the cost of this efficient use of
manpowe r is often m anagement complexity. Automated systems
support enables you to take advantage of your full personnel
pool much more efficien tly.

~ra n long tasks , frequent detailed reportin g may h-ave a
strong motivational effect. The pr imary advantage is that
pe rsonnel with access to frequent de t a il e d progress reports ,
c~re able to m ain tain their sense of progress. Without thi o
c a pa hj l i~~y ,  scoc t as ’.~s see m to a-ra g on forever at
considera b le cost to productivity and morale.

— s imilarl y, frequent rcport s may he necessary to
Li m aintain a sense of getting somewhere in those cases where

the task may not be clearly re]~~ted ~o the final projec~products for the personnel engaged in the task . W i th
automated support of mana gement , It is possi ble to maint a in
a sense of “getting somewhere. ”
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—Tasks involving extremely wel l— defined proc ”dur es ‘rc’
very good candidates for automated monitoring and repor t in g
and/or for real time cueing and prompting in term s of
interactive job aids. This can result in better audit
control (throug h standardized appro aches and error
detection) and better efficiency (through prompting and
pacing).

— The more mechanical or algor ith rn ical) y defined
is , the more that task becomes a candidate for complete
automation , thereby freeing staff for other activities.

—If ’  there is a complex mix of production and training
facilities required to carry out a ta s k , the re is i n c r e a s e s
probability tht the management of the task would be
benefited throug h use of asset/facilities scheduling ani
management program support.

— T n  any task requiring a very lar~~e ty p i n g l oa d , tH~re
is a high possibility that on— line text editing and
manipulation support would be cost effective and woul i
result in improved product quality.

• —The generation of extensive reports and /or
instructional products implies a need for sehedulin~ of
production assets and facilities for pos sibly axt en s ivc text
manipulation and/or headlining, typesetting cap abi liti~’s ,
and for the creat ion ~nd maintenance of’ data base to be
manipulated for report generation purposes.

— Extensive requirements for training facilities ce-a
generate complex scheduling problems. In the case of
hands—o n training devices , there w il l be a need to schedule
students serially without conflict to take maximum advantage
of the usually lim ited supply of hands— on devices. In th’~case of group classroom requirements , there is a need to
schedule students in such a way that students wi’h t h ~~~

proper prerequisites are scheduled simultaneously into the
classroom resource. Scheduling support provid es benefit - s
through more efficient use and maintenance of expensive
resources.

— Inform ation to he collr~ct ,a- d by project personnel e~ r be
recorded and manipulated by the automated mana gement system .
In those cases where informat ion is to be g e ne r a te d  by the • -

project personnel , computer support can help with cueing an.~
promp tin Z programs and inter active data input pro~~roms in
insuring consistency of format structure and terminology .
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— P roperly -les igned automate-I a-r~~ c o ~~1 ’ ~~~cr . ~~c~~~~~u~~n
tend to enhance reliability and completeness of info rma t ion
generated by peopl e with wi l e va-r i a ’ionn in e x p e r i e n c e  ar~~
background .

— 1f data is to be used in multiple alt -e ’~n a~~i v e  f o r m s , it
is extremely important that the data base he quickly and
easily manipulated . In most eases , as th~ ~at a bas ’-~ becom ’slarge , this is possible or .ly with computer support.

— If  data to be co l lec t ed  has a h igh propo r t i on  of s i”p~ c’alphanumeric codes or repeated brief text string such as ~<ey
words or abbreviation s , computer suppor ’ car a f f e r  v a l ua b l e
data packing, sorting, retrieval , and er r or— chec kin~support . For those longer prose record s (sentence or
paragraph length or longer ), lar ge—z -aa le storage , high speed
r e t r i eva l  and output , and complex t ex t  ed i t i ng  c apab il ities
are important advan tages  to be o f f e red  by compu te rs .

—The impor tance of t he  s o p h i s t i c a t e d  e r r a r— c h e - a k i n g  and
cor rec t ion  capab i l i t i es  a v a i l a b l e  unde’- 3uto mated S y s t e ” S
support is hard to deny. Cons iderabl e ~i’a~’ and ~xncns e can
be s a v e d  as  m o r e  and more errors are detect ed imme-l i ’tely
when mad e , or as e r rors  becom e e a s i e r  a nd e~~si~~r ~a c -c rr ~~c~~.

— In cases where it would be relativel y simpl e and
inexpensive to b u i l d  in -dat a v al idation processes ,
autom ating this function is potentia l l y :dvantageaus . tn
tho se cases  where  d a ta  v al i d a t  ion is s~~a ew h t “c rc
di f f i c u l t , but due to the criticality of t h e  d a t a , s t i l l
very important , a separate decision Frus ’ be ~aad~ an wh’~th~ r
or not to take the ex tra time and effort to automate parts
of this validation process.

—I n cases when data could be generated as it is needed ,
rather than stored , often a simple data transl ation progrs:~
or generation algorithm can replace p er sannel er  storag’~files in supplying this data.

—Often , data structures possess a hi gh legr~ c ~f
built —in redundancy. For example , it is possible to
document the various ration a les for comput~’r cu aport ef
individual ISD tasks by storine one copy each of a set of
foo tnote comments , and then refa renci n g t’’e~a by  a s i n ” ) e
number (as  w as done in da ta  i tem ON~ of th is  c o n t r a c t . ’~ Ti
thi n case , whole paragr aphs of dat a were code -I ar’d
re ferenced as one— and ~w c — d i g i t  numbers ,  a n d  then w e r e
exp and ed into the paragraphs  they ren r~~sen * by  t’’c nvs~~-~i ~t
r e t r i e v a l  or output t ime. Such dat a  t r ans la t io n  and packin~
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c~~p ohi1 ities c an crea tly reduce tb ’ -im aunt of ~~rage
required for large data bases with the proper redundancy
charact eristics. A library of student prescriptions in th .’
CMI data base would be a similar example.

—On data bases of any size at a ll , ret ri~ val by key word
techniques or retrie val through extensiv e cros s— referencin ~’and indirect accessing techniques , is Inefficien t.,
time— consuming, and expensive by manual methods. This is an
ex t rem e l y pow er f u l  a re a  of a d v a n t a g e  for a utoma t e s syz t ~ ’ns
su pport.

—Auto ma ted  sys tem support o f f e r s  s i g n i f i c a n t  a d v a n t a g e s
in any case  when in format ion to be r e t r i e v e d  from the
project data base need s to be formatted and-/or m a nipul a ’ ed
for repor ts or other documentation.

—The more often updates or changes to the dati base
occur , and the more extensive these modific ations are , the
greater the advant age to be re lized by automation 0e t h e
data base.

—Exte nsive numeric al analysis require m ents on any or a] I
parts of the data base strongly imply that computer support
would be advantageous .

—The more ways inform ation need n to he sorted and th~
larger the d a t a  base to be sor ted , the g rea te r  the advan tag e
which accrues to computer support .

—Li nks between different parts of the dat a base ~re mos t
easily estab 1ished and maintained , and most eca nom ica lly
taken advanta ge of , through automated systrrns procedur es.
In particul ar , mer ging of’ data bases cr’ated at d i f fe rent
times and/or for diff erent . purposes , is most easily
accomplished through cross—ref erencin g techniques which
again s t rong ly  imply computer support .

These are re p r e s e n t a t i v e  b e n e f i t s  of a u toma t i n~ FP~T Sf l
tasks . These must be considered , ho weve r , in light of tho
costs.

Cos t— Rel ated rev~’1opment Priorities

This sect ion w i l l  d i s cuss  s e v e r a l  deve lopment  pr iorit y . -

factors . those wh ich are based on the cost an a lysis of p h - ”
Fleet Av iation Instructional Systems Development (F-Ugr)
t a s k s , those which a rc ’ then subs~ quent l  y bas ed on oth’-
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evolving on— i in c ails to T~~r such as w o r k  c u r re nt  v b e i n g
done un der Army Research Institut e ( A R t ) , Pefense A d v a n c ed
Res e a rc h  Pro jec ts  Ag en c y  ( D A R P A ) , an d other :Ontrac ’s wi t”~~nDOD.

1 . TSP t a s k  p r i o r i t i e s, iar~~el y cost  r e la t e d , w e re
generated through an analyst s of EAISP tasks in
terms of manpower and - rc’sources requi red compared to
the potential benefits of autom ated support for eac ’~task.

This ana lys is  w a s  based upon three major factors , 1) the
degree to which the partic ular FAISD task could benef it from
automated support. 2) the impact of’ seven “c r i ti cal ~~~y”f ac tors , and 3) the “personnel le verage factor ” of the task.
The rel ative degree to which a task coul d- benefi t from
automated support w~ s determined on the bas is  of a se t  of ~I

in fo rmat ion  management concerns .  Each t a s k  w - i s r a t e d -  by tH’
study group as either benef itting or not ben e fitt ir -i g fr~om
automated support on each of the ~nfo rmat 1on man a g ement
a re as .  A score was assigned ( from to U~~ to each task
r e f l e c t i n g  how many of t he  p ot e n t ia l  ‘ r e a s  a

’ ben - ’fit ~~~~~~~~~~

automation applied to that task.

Seve n area s  were  jud ged to o f fe r  e s pe c i a l  l v  im p o r t a n t
- 

- potential benefits from automation , if the y -a pp l ied  to
task. These were rated as be ing worth eith er .‘ or ~ ~xtr apoints each , which were added to the total for each tas k as
-ippi i ca ble .

Each ta s k  w a s  then  e x a m i n e d  to d ”t e rm in e th~ n~ar ber  of
man—hour s  l ike ly  to be Impacted by comput e r  support  for thc
t a s k .  A “ personnel  lev e r a g e ” we i g h t  w a s a s s i g n e d  to aich
tas k base d on th e num ber and  t ype  of  people a f f e c t e l .  Thi s
was considered to be very import ant , and as much  -‘ S  ic

H points were assigned to some tasks on this vari abl e . Th’
v a .a e s assigned were subjectiv e , but represente I t”~

:1 judgements of experi enc ed and well — qualifie d TSP p er s on n e 1
with b .ickgrounds in computer appl ications to -le v ele p i ”~
Instructio n .

A t o ta l  scor e w a s  then aem puted for eao~’ task ani
rAs u l t i ng  p r io r i t ies  ar~ shown as f o l l ow s :

- ~~~~~~ lla mal~~ T r~~
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P r io r ’tv 1

Program s Progr am number r e f e r r e d  ir ~~HLt:r~’ ’

1 . ~tand ard Ca p d bi !iti es
2. Lesson Specific ation Program ~10)
3. Lesson Authoring Program ( 1  ‘~~~

U . Lesson Producti an Program

~. Lesson Tryout Program
6. CMT Program (l~~7. ~‘edi~ ~eleot ion Program ( 

~~
‘

~~~. Progress Monitoring Program (~~~~~~~~
‘

‘Number in parentheses refers to pr ogram
num ber used in Figure 1 . -

Prior it y 2

- 
- 

1 . flbjective s Hierarchy Developmert Program ( ~~
~~. CA T Link .age Spec ifications Program (1~~

Student Entry Level Program ( ~
fl . Task L is t ing Program ( _ ‘)

5. Tas~< Validation and Selection Program ( ~ ‘
f~~. syllabu s Development Program ( -

~~~~

7. Training Support Requirements Pro gram ( i ))

• ~. Ex i s t i n g  Ma t e r i a l s  Ev a l u a t i o n  Prog ram ( 
~~

Pr io r i t y  ~
Pro gr ams P r o~~r a n~ number r.~’fe rreJ t n F i ~~urr i

1 . Tactics Package Progr a m ( 2 1 )
2. Trainer Requirements Program (l~~3 .  Pro blem Analysis Program ( 1~
U . ‘~aster Plan Program ( ‘

,

~

5. Procurement Pack a ge Program (2~~
)

6. ~‘avy Training Plan Program flU )
N 7. Procurement of Trainers Program (2’~

‘~~. Implementation Plan Program ( 1  1~Q . Quality Control Program
1~1. Historic al Trainer Data Program (~~ ‘~~

~
‘. Existing VTS capabiliti e s alrea.i y address many F A l 2 ~

tasks , howe v er , an d therefore may som ewhat rev~~so pr iar~~~t ’s ,
since they are av a ilable at relatively small , it ’ a n y ,  d~~i t ~~o na~
cost.

Fig ure 1 shows one p o s s i b l e  r e p r e s e n t a t i o n  of ’ t h,’ se f ‘f
major program s y s t e m s  desc r ibed  in Se ct  i-o n T I , w h i c h  wculd ,
1 inke d to e a c h  other and- u sin~ tha t n t~’grated - ‘~ a h ises
outli ned , addresz the FA ISP t a s k s .  Figure 2 r eli t es tho~ ” t a ~~~~
to the prog~ ams.

- -- — — --- -
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The priority of program development suggested by the
prioritized FATSD task—to—program relations hips indicated in
Figure 2 indicates the following preliminary program development
priorities. Notice that many of the FATSD t a s k s  would he served
by the same programs (i.e. 25.1 , 20.2, 19.1 on Figure 2) using
different data. The analysis of VTS capabi lities shows that
several of the programs are either currently available in some
form , or are easily adapted from existing program s , data , or
basic systems capabilities with a minimum of extra effort. These
includ e the student entry level , task listin g , objectives
hierarc hy, s y l l a bus d evelo pmen t , an d com pu t e r  m a n a g e d ins truc ti on
programs. When these are taken into account , the priority
l isting becomes :

Priority 1

• F igure 2 Program Reference Number

1 . Standard Capabilities *
2. Lesson Specification Program (10)
3. Lesson Authoring Program (13)

~. Lesson Production Program (1L$ )
5. Lesson Tryout Program (15)
6. CMI Program (15)
7. Media Selection Program ( ~)
8. Progress Moni toring Program (25)
9 .  Student Entry Level Program ( 3 )

10. Task Listing Program ( 2)
11 . Ob jectives Hierarchy Developmen t Program ( 5 )

12. Syllabus Development Program ( 3)

Pr ior i ty  2

1. CAl Linkage Specifications Program (17)
• 2. Task Va l idation and Selection Program ( U)

3. Trainin g Support Requirements Program ( ~))
U~ Ex isting Materials Evaluation Program ( 

~
, )

- 

- 

5. Tactics Package Program (21 )
6. Master Plan Program (22)
7. Implementation Plan Program (11)

- s  8 .  Historical Trainer Data Program (1~~)

• Pr ior i ty 3

Program Figure 2 Program R e fe r e n c e  9umber

1. Trainer Requirements Program (1~~)
2. Problem Analysis Program ( 1 )
3. Procurement Package Program (23)
U . Navy Training Plan Program ( 2 U )

- 5. Procurement of Trainers Program (20) 
- 

-

6. Quality Control Program (12)
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3. Other on—l ine  a ids  to ISD are under development w i th in
DOD. Wi th ona major ex cept ion , these are not yet  complete  or
available. That excepti on Is an Author Management System (AMS)
completed under DARPA Contra ct #MDA 90~ —7~~— C— fl 2 16 . Th~ A~ S is
equivalent to the Lesson Production Program , already a Priority 1
program , so the priorities do not change . However , since the
completion , availability, and applicability of’ these other
e f f o r t s  could be very important to CATSDM in terms of changing
priorities 2 and 3, in tasks 5.0, 5. 1 , 5.2, and 5.3 of the
tasking and phasing chart in Figure 3. It is suggested that
these efforts be monitored throughout , the CATSDN’ developmen t
e f f o r t .

The tasking laid out in the tasking phasing chart shown
r ep resen t s  the study group ’s best judgement of a reason able

- - t ime f rame In which to accomplish each task shown . It is
understood that the hardware upon which CATSDM is
implemented , the software facilities available for C~TSD~development on that system , and the level of detail ,
sophistication , and complexity fin a lly decided upon for the
emergin g CATSDM system , all will have an impact upon the
l evel of effort required . It is felt , however , th at within
reasonable limits these degrees of variabilit y can be
accommodated in terms of increasi ng or decreasin g staff and
still be accomplished within the approximate time frames
shown . Notice that the tasking is set up irs terms of a
t h r ee  year  in it ial d eve lo pme n t p ro g ram an d , of course , any
ongoing maintenance revision , and enhancem ent which would be
desirable would continue beyond that period . It is the
feeling of the stud y group that in this implemen tation
schedule , the end of the first year would show maximum
payoff , in that the highest priority functions and
capabilities would then be available for use .

In this suggested implementation plan , three major areas
of development have been selected for pr eliminary
implementation. It is felt that if’ the standard
capabilities are provided in the first phase , and if the
Author Management System and CMI systems ~re enhanced and
expanded by development of the selected Priority 1 programs
suggested in this document , the major part of the CATSD M
system can be provided by the end of the first phase .
Again , it should be realized that the number of priority one
programs attempted within this context , the level of detail
and sophistication aspired to on this first cut , and other
f ac to r s a l l  w i ll in f l u e n c e , at the very least , the level of
manpower which must be applied to the task; and potentially
would , obviously, significantly, impact the time phasing of
this implementation plan. It should be realized that the
implementation plan suggested assumes that all of the
Priorit - y 1 programs are to be nt t~ mpt ed in the first phase
at a level of sophistication and detail which the p l an n i n g
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group believes woul l pr ovide p rel a tively high level of T~~
support s e r v ic e , but perhaps w i thou t  all of the “bells and
w h i s t l e s” t h a t  the e v e n t ua l , m a t u r e , CATSDM s y s t e m  would
exhibit. It is further felt that a progr am/system
specification , design , and developmen t level of effort
re3sonable to accomplish the Priority 1 programs in the
first year , as shown on this tjskin~ ohasing chart , could
reasonably be accomplished with about ten man years of
effort.
In the following explanation of the tasks , it should be
understood that the Individua l priority one programs do not
cleanly fall singly into the basic capabilities ~MS of CM Isubsystems , in most cases , but rather they distribute across
those and would primarily be considered as ad ditions ,
modifications , or enhancements to those systems . It is also
felt that in the case of all three areas of’ concern ,
existing capabilities provide a good head start on most of’
the Priority 1 programs. Otherwise , their design
development and implementation , in the time frames an-i
within the level of effort suggested , would clearly be
somewhat unreasonable.

H Task 1.0 Revise /incorpor ate scheduled VTS exp ansion int o
work plan. It is clear that in the event CATSDM is
implemented upon VTS that the CATSDM development progr~ a
itself will constitute a non trivial perturbation within the
e x i s t i n g  VTS expansion and development schedule. Th3ref’ore ,
It is felt important that an accommodation be reached as
ear l y as possible between these potentia lly conflictin g
activities . Possible outcomes of this plannin g activity
would be a revision of this work plan for CATSt)M , or a
revision of the VTS expansion schedule , or both .

2.0 Upgrade ‘ITS to incorpor ate CATSrM standard cap ab ilit i e s .

2.1 Develop detailed functional specifications for standard
capabilities. In this task the gener al funct ion al
specifications listed for a CATSDM system would be explain ed
in more det a il ~‘nd enhanc ed as necessary, takin~ into
consideration any built in adv antages or disadvantages or
special features of th -~ p articular hardw are/softw are syst~ m
se lec ted .

2. ?  !)eve iop sys tems/subsys tem s specs for stand an
capabilities. At this time it will be possible to begin
deve loping the system/subsystem specific ations for the
standard capabilities in any cases where new software
development or ex istin~ softwa rc m odific ation is ‘~alled for.
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2.3 Develop program s p e c i f i c a t i o n s  for s t a n d a r d
capabilities. As the systems/ subsystems specifications
become better , deve lopment of the program spec i f i ca t i ons  can
be carr ied out .

2.U Code standard capability programs . In all cases where
standard capabilities are not alread y existi n g on the
system , but are possible to program into the system being
used for CATSDM development , coding can begin as soon -as the
standard capability program specifications are well
developed .

2.5 Debug standard capab ility programs. As ceding of the
individual programs involved is complete , ind i v i dua l deb ug
of those programs can proceed . As multiple program s are
finished , system debug can commence in terms of debugging
the interact ion of those programs wi th  one another and the
existing hardware/software system .

2.~ Test standard capability programs. When the various
levels of’ debug are complete or well advanced , testing of
the standard capab ilities can commence.

2.7 Revision of standard capability programs and
documentation. From the testing activity, revisions or
additions may be indicated , these can then be programmed and
final documentation of the standard capabi l ities can be
completed .

3. (~ Convert/expand Author t-~anagement System for use on VTS .

3.1 Survey field to identify addition al useful or necessary
modifications to the Author Man~igement System . The Author
Management System exists in the form of an operating
prototype with extensive documentation. However , by the
time it is incorproated as a major program function in the
CATSDM system , It may be possibl e to identi f ’v , i n the I.SD
field , desirable additions or modifications which could be
incorporated at this time.

3.2 Analyze AMS requirements in respect to VTS capabilities.
A critical part of accommodating an existing operation al
system such as the A~ S onto a di fferent hardware/ software
system is an analysis of the target system s’ capabilities ,
in respect to the requirements (either implied or explicit )
of t he system being translated . It Is felt that this can be
accomplished in a fairly short time.

3.3 Develop detailed functional specific ation s for the
modifications for AMS for VTS. In those cas c - s wh~~re V~S i s
to be modified to accommodate specific requir ements of VT~

’,
de tailed function al sp’- ’cific at.i ons will h~ orenarri .
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3. U Develop detailed functional spc cification~ for e xp a n iin ~i
AMS on VTS. In those cases where AMS is to be expe nded as a
result of the survey of’ the field wi th  new funct ions or
cap abi lities , detailed functional specifications will be
prepared for these enhanc ements.

3.5 Develop system/subsystems specifications for AM S.
Following the detailed function al specifi catioas ,
systems/subsystem s specifications for the AMS , for the
modifications to MIS, and for the enhancements to A M S , w i l l
all be prepared .

3.6 Develop program specifications for AMS. When
system/subsystems specifications are complete or well
advanced , program specifications can begin.

3.7 Code •4MS programs . Whe n p rog r am spec i f ic a t ions a r e
complete or well  advanced , coding of the individual MIS
programs can commence.

3. P Debug AMS progr ams. As coding of individual program s is
completed , debug of those programs , both singularly and in
conjunction with one another , can be started .

3 .9 Test A M S programs and systems . As debugging of
individual program s is complete , testing of the ~MS as a
system operating on the host hardware/software system can
begin.

3 .10 Revise MIS program s and documenta t ion .  On the bas is
of the test ing results , revisions to programs may be
required and documentat ion of the f inal MIS syste m wi l l  be
completed .

II 4.0 Rev ise /update /expand VTS CMI capabilities.

4.1 Survey of’ CMI capab i l i t ies  and requi rements.  A survey
will be conducted of’ ex is t i ng  CMI app l ica t ions , both wi th in
and without the military, specifically in regard to the
needs of the potent ial  CA .TSDM audience , and a report of
desirable CMI characteristics discover ed or identified will
be prepared .

4.2 Analyze VTS CMI in detail. Simultaneously, the ~‘x isti n g
CMI capabilities on VTS will he analyzed in som e detail , a n d
in conjunction with the survey, a comparison will be made on
each desirable characteristic in terms of its availability
or adapt ability on VTS.

4.3 Deve lop new or revise existing detailed functional
specifications. Where additions on enhanceme nts to the
existin g VTS CMI capabilities are suggested , detailed

76

LA



a sense of “get t ing  some w he re . ”

63

N A V T R A E QU I P C~ N 77— C— O OH—1

r functional specifications for those add itions or
enhancements will be prepared and incorporated into the
functional specifications for the ex is ti n~ CMI system .

F 4.4 Develop new or revise existing systems/subsystems
specifications. Similarly , enhancements or revis ions to the

L systems/subsystem s specifications will be prepared asr necessary.

4.5 Develop/revise program specific ation s. The program
specifications will be either generated or revised , and
integrated into the existing progr am spec ific ations.

4.6 Code CMI programs for VTS. With the completion or
advanced development of the program specifications , ceding
can begin on CMI modifications.

4 . ’ Debug CMI program s for VTS . The additions or revisions
can be debugged as coding advances.

!4 .F Test CMI programs for VTS . Th~ revis ed VTS C ”l program
- 

1 
can begin test and evaluati on as debugging is complet e .

4 • 0 Revise CMI Programs and Document ation for VTS- . As
testing advances , programs can be revised as necessary and
the documentation for the CMI subsystems can be updated
appropriately.

0 .0 Update information concernin g progress of appl ic able
CATSDM funct ions .

5. 1 Conduct telephone surveys. On a per iodic basis
throughout the CATSDM developmen t activity, information
needs to be gathered and updated concern ing other D(’ D
efforts which could be adapted or incorporated within the
C.~TSDM system . One part of this inform at ion gath erin’~
process will be telephone surveys to other DOD activities .

5.2 Review technical reports , progress reports and other
info rmation. Augmenting the telephone surveys will be
1 it’~rature r e v  iews and rev jew of’ such documen t a t i on  on o the r
activities as may be available.

~~~.3  Major projec t briefings/demonstr ations/pl anning
conferences. Towards the end of each major phase of the
CATSDM development , a major project briefing should be ael ’~in which a demonstration of work completed within the phase
can be given in terms of actual exerc ise of the functions.
This should take place in the context of a plannin g
conference in whic h an ev aluation of the pronress ~y the
planning group would generate a revised tasking and phasin”
for the next rnajcr phase of the pro ject.
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6.0 Re—e v a luation and reorderin ~. of priorities for program
development. On the basis of the info rmation available
concerning the progress made in each phase of the project ,
and upon the information available concerning other DOD
activities which may be applicable , a rev is~ d list of
priorities for program development in the nex t major phase
of the project will be issued.

7. 0 Develop second priority level programs. (Th the basis of
the reordered priorities , a work plan for the second phase
will be developed and , as appropri ate , work may begi n on the
developm ent of the second priority level programs .

R.O Develop third priority pro grams. Follow ing a second
- , phase major pro ject  b r ie f ing /demonst r a t ion / planning

conference and a re— ev alu -~tion and reordering of priorities
for program development , planning and work for the third
phase will proceed .

DEVEL O PM E NT A N D  I~~PLEMENTA TTD~ RESOURCE R U R E ~ E~1TS

Several factors will have considerable effect on the
resources required to develop and implement a CATSDM system .
One is the extent to which the system base from which it is —

to be evolved already meets many CATSD M needs. ‘ITS , the
most attractive candidate , will already support a range of
CATSDM needs. However , the VTS i s it-self an emerging
system , and the s ta tus  of’ doc umentat ion is such that the
full extent to which the VT S meets CATSDM need s is not
precisely  c lear .

Another factor is the availability of other
CATSDM— related functions , developed within DOD , which could
be adopted or adapted , as well as the ex t e n t  to wh ich
existing ‘.‘TS functions will need to be adapted to be used .
Obviously some , such as the Author Y~ana~ ement System (A~ S-)
developed for DARPA , are prime candidates for early
attention. Others will have to be studied before a precise
estimate of resources requi red to make them useful could bz-
m ade.

Another factor affecting needed resource levels is the
extent to which CATSDM specific ations could be incorporate~I
into future development work already scheduled (sue ” as the
continuing work on VTS) without significantly increasin g
those costs. This , too , cannot be known at this time.

And finally, this class of proble m , that of esti m ati nr~
cost s an-i resources require d for a major , compl ex ,
sophisticated , Information ma nagement system for use by a
widC range of personnel , is essenti a ll y op~~ — en ded . That
is , while there ma y be some useful minimum threshold below
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which a useful system is just not. possible , it is  poss ib le
to add refinements , sophistication , and human engina ering

• considerations which would in some environments be very
important , and which would effectively increase costs
tenfold over that threshold.

However , b ased on the assumptions listed under the
previous section , upon the experience of this author with
developing a major CA TSOM subsystem under DOC f und ing
a l r e a dy , and upon the high level of expertise of the VT~-staff and relative utility of VTS as it is currently
understood , the following estimates are offered with some
confidence.

Hardware/So ftware Re sources

The ‘ITS , as is , is potentially a reasonable CATSDM
environment with a few reservations. On e i s sto r age
capacity. To provide the on— line curriculum ma intena nce
services so important to a CATSDM system , much more disc
storage is needed . Fortunatel y the technology has advanced
rap idly. For example , on today ’s T I C C I T  syste !ns (another
minicomputer — based system) over 300 million bytes of storage
can be provided for about the same price as 25 million bytes
only six years ago. If VTS is used , about this level
additional storage (300 million bytes) is recomm ended . Cost
if added — less than 50 ,000 per system .

(However , if one 30CM dri ve is used instead of the
drives currently installed with ‘ITS , the sav ings  might
accrue. )

One other item is needed , namel y a dv a nced  cur r icu lum
maintenance capabilities such as a system to allow entry of
large amounts of curriculum m at erials on — lin ~~, th~ ab i l i t y
to search , revise , and edit this data base , and in general
to mani pulate it in a variety of ways . Commerci a lly suc h
capabilities could be provided for under ~12 ,53~ /system .
(Or exist ing VTS capabilities could he enhance d , in house ,
by NWC. )

Program Development Costs

The Army Research Institute is currently issuing a
series of small (under $100 ,003) contracts intended to
provide a variety of products in the area of computer aids
to ISD. This program will probably spend much less than a
million dollars.

The Author Mana gement Cystem (MIS) develop ed under D A P P ~
contract was conceived , designed , developed , and implemented
for under ~1OO ,0~~~, inc lu di n ~ hardwar e .
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Compari ng the scope of these two CAT~~E~ t r e l a t e d efforts
to the whole CATSDM system , an d a s s u m i n g much w i l l  be u s ab l e
from these efforts at a savings over imple m entin g thom from
scratch , it is estimated that a comprehens ive CATSN~’ system ,
based on an enhanced VTS , can be fully imp lement °d with in
NA VAIR for un der two million dollars , including additional
hardware.

Depending on the acceptable minimum thr eshold of system
sophistication , the degree to which the VTS , as i t  is , is
directly applicable to CATSDM , and depending upon the amount
of easily adaptable functions from other DOD sources , the
cozt might be less than one m i l l i o n  -d oll ars. However ,
hardware costs will prevent this from decreasing much more ,
unless the standard VTS hardw are mix is u pg raded  to t e k~
Rdvant age of the advancing technology , in which case
additional add—o n hardware/system capability will not be
nec essary. 
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S E C T I O N  V

C O N C L U S I C~’JS A N D RECO~4MENDA Trc ”i S

This section of the report will a ttempt to summarize
referencing previous data items as necessary ) the f i n d ln~,s
of the project study group in  reference to the need for
CATS [)M support and the current and potential provision of
such support by an existing system (VTS). Some discussion
will also be outlined , on a g e n e r a l  l e v e l , of alterc it ives
for implementing such support based on a range of reasonable
assumptions , and summary recommendat ions will be made.

C O N C L U S I O N S

The analysis of CATSDM requiremen ts and VTS proceeded
sys tematically across a series of data items . Som e
conclusions are appropriat e from each and will he enum erat ed
ind iv idual ly .  In a d d i t i o n , VTS analysis conclusions and the
overall conclusions of the stud y will he ~ iven .

Data Item 0001—Li st of Candidate ISD Tasks

The specific tasks within the Flec~t Aviation 1SF’ (FAISD )
model can be classified as to the kinds of automated support
which would be appropriate for each. i’even general
ca tegor ies of on— line support were referenced in this
classification:

On— lin e Support for Data Collection
(In—line Support for Text Editing /Curriculum File

Ma in te n a n c e
I On— line Support for Schedu ling

On— lin e Support for Standardized Reports
On— line Support for ~‘im ulation /M ode ling
On— line Support for Statistical Ana lysis
On— I m e  Su p port for Data Searches and Repor ts

It  was concluded that automated support would be helpful
i n e v e r y  or e  of the 6~ specific FA I SD task areas. Every
task was appropriate for at least four of the seven
ca te

~ oNes 
of potential support and  the ‘~reat ma i o rity woul d

be helped In six to seven of the categories of potenti a l
support.

Data Item 0002 - Process  A n a l ysi s of F A I SO

The great majority of FAISD specific tasks could bc
s u f f i c i e n t l y  we l l  def ine- i  In an al~~orithm ic ( flowchart )
fashion , and to a leve l  of de ta i l  as to indicate that the
potential bene fits from autom ated su ppor t  wou l d  he
consider able.
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Da ta Itc~m 000l — ~ost/~’anpower A n i l ysis of t~~-~ I~~F’ Pro~~css

(Analysis/Fo rmatted Data Coll ection item only,
conclusions reserved for Data Item 00011 .)

Data Item 00014 — ISD Task Priorities for CATSDM

On a variety (
~~ factors based on ~~ in d e p e n d e n t

decisions for each task ) of ratin G points , it is possible to
rank the specific tasks of the FAISD m odal in terms of the
desirability/cost benefits to be achieved from automating
most or part of that task. Twenty~ ’—i~’ht priority levels
were identi fied ranging from a high of 19 prio rity points to
a low of 1L~.

It is  possible to pursue gen e ration of CATSDM functions
on a task—by— task basic (e.g., STC ’s Lesson Material
Authoring an d Fo rmative Tryout System , programs LAP , LPP ,
an d LT P , respectively) or on a capability —by— capability
basis (e.f’ ., Review /Comment c-apa b i l i t i ~~s). ~~ ov e r a l l  cos t
benefit wi l l be realized , however , i f  t h~ h i~~h p r i o r i t y
subsystems are ~eveloped first on b~-r1 w a r e /s o ftw are syste~’s

• providing potential support in all seven basic suppor t
categories identified in Data rtem 00~~1 .

If the most cost effective subsystems are developed
first , m any problem s will be solved which apply equ a lly to
t h e  less cost effective subsystems , thereb y effectively
incr casi n~ their cost eff ectiven ess.

Data Item 0005 — Analysis of Existing Programs for CAT SD~’

Most ISD support problems have been addressed in some
context (often not ISD) , but in isolation or in l imited
combinations (not as comprehensive T’~D support systems).

Many of these problems have been “solved ,” with widely
varying degrees of efficien cy and effectiven ess.

M a n y  “solutions ” are relatively poorly
- 

- 
“human—engineered” in terms of us ability by ISO personn ” to
be served . (Programs are often written for us~ by
progr ammers or b y experts in using the nro~~ram/syst ems.)

No on e program /system currently available addrasses more
than a sm a l l  se t of th~ tot al range of T~~O support fun -~ti~~ns
needed for a full and comprehensive integr ated CA T~ rM
impi ement ation.
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There are prob ably hundred s of tailor — ma de , lo ca lly
deve loped programs/systems throughout ~CD which prov td~sc hed u l i n g  su ppor t , personn el trackin g , inventory, and a
myria d of other support functions which could , in some way ,
be appliccble to C.~TSD’4.

The VTS is the best available starting point for th- ’
development of a full CATSDM system .

VTS

The VTS has the potential for forming the ba sis of a
good CATSDM system .

Its “multi—sys tem ” approach (rel iable , economical) , its
p r o g r a m m i n g base (BASIC PLUS , easily translatable to other
systems), and its relatively advanced state of developm ent
(many CATSDM functions now addressed ) , -and its acceptanc a as
a standard DOD training dev ice (Navy device number 1 1~~~0)
make it the most viable alternative as a startin g point for
CATSOM developmen ’- .

RECOMMENDATIONS

Tha final recommendations of this stud y w i l l  be
purpose ly  lef t br ief and limited to the major
recommendations related to what should now be done to
proceed with the development of a CATSDM system .

Recommen d a tion 1

A full CATSDM system should be developed ~nd implemen ted
as soon as possible. -

Recommen d a t i o n  2

The Versatile Training System (VTS) now being installed
in NAVAIR training sites should be the deve lopment vehicle
for the C~TSDM system .

Recommen d a ti on 3

VTS hardware/software/operatthg system cap abiliti e s
should be enhanced to provide all basic or additional
capabilities required to devel op, t e S t  , and impl em ent a
com prehensive CATSDM system .

(1
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Recommendation 14

The hardw are/software development work on the C.1T~~~M
system should be carried out under the direct i - n or ~wc at
China Lake in conjunctio n with , hut not ncc’e ss a ri l ,
completely subordinate to or dependent upon , the ongoing
NAVAIR VTS development an-.1 implementa tion proc~raa . 

. 

-

Recommendation 5

NWC staff and funding resources should be adju~~t e1
appropriately to reflect the additional scope of work. That
is , the curren t VTS program should not suffer by an attempt
to “stretch” it to include CATSDM effort within the same
program paramet ers , without a careful examination of ne~ ds.

Recommendation 6

NWC should be supported with state of the art TSD input ,
CATSDM specifications , interface with current NA V A I R  iSO
a c t i v i t i e s , an-i testing and qualit y control services. Thes~’
should be provided b y an experienced I SD group wit - h a

• background in , and knowled ge of , developments in the f i e l d
of computer applications to instructional and tr -~inin g
problem s , and a knowledge of other related POD
com puter— aid s— to—I SD programs .

Recommen d at ion 7

The CATSDM development ~ ffort shoul d take full ad v an t a~~e
of 1) what the VTS already does , ?) what has already been
develope d within DOD wh ich mi c~ht a pp ly ,  a n d  3 )  t hos e
functions which have CATSDM applications , currently under
development within various DOD agencies.

Recommen dati on 8

Throughout the (IATSDM development process , a ao n t inu ing
study should be made both of current ISD ac tivities
(especia ]ly within N AV A I R) and of other DOD i n i t i a t i v ea
related to CATSDM .

Recomm endatian ‘
~

Current  N A V A I R  ISO e f f o r t s  such as SH_ aF , P— ~~, an-i E — 2 C
should be considered as pilot /test sites for the CATSDM
system , and work shculd begin immedi ately.
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C A l  C o m p u t e r — A s s i s t e d  Instruction
C A I D B  Computer—Assisted I n s t r u c t i o n  D a t a  Bas e
C A I P  Computer_A ssiste~d I n s t r u c t i o n  Progri’a
CATSDM Computer —A ided Training System Development and

Man a~ em en t
CD. PM Cal endar Data
cr.  TP Corttraints Data
CDR.PP Contract Data Requirements
CEA .LS Common Error Analysis
CMD.HT Cost and Maintenance Data
CMIDB Computer—Manar ’~ed Instruction Data Base
CM IP Computer —Managed Instructian Program
C C’D\? YL Confe ren-~~ on Data systems Lan~ ua~,cs
C O . T P  C l a s s i f i c a t i o n  of Objectives

C r i t i c a l i t y  R a i k i n g
CSD.NT Contract S p e c i f i c  Data
C T D . P T  C h a r a c t e r i s t i c s  of Trainer Devices
CUL.SD Course , U n i t , Lesson Number
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DCR.TS Des ign Cost Requirements
DDP.CM Diagnostic Data and Prescriptions
DET.HT Demons trated Effectiveness of Trainers
DID.PP Da ta It-em De scriptions
DMR .TS Design Man power Requi rements
D M S . M T  Description of navy ?yst”n
DOD Depar tmen t of Defense
DPD. M? Detailed Phase Description s
DS.PP Detailed Specificatio ns
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DVCR.T S Development Cost Requirements
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• EM Ex isting Material s
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FC.LP Eorma tt in~ Cad.’s
FEE.QC Formative Evaluation Events
FERR.OC For ’rative Fva lua t i on Ro l ’~s ~n i Respons~ b il~~t~~’~s- - - FEVM .QC Formative Ev a luation Variables & ~ethod s
EUD .IP Faciliti e s Utilization Dat-i
G.LS Generality
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GR~~.LS Graphic Specific ations
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HSC.TP Har-iwar e /$~oftware Char ac teristi e s
HSRC .’~ Hardw,rk’ ’~ oft .~~re Requ irem ent ,s ~o 1 e
HTDDB Historical Trainer Data Data Base
HTDP Hi storical Tra iner Data Pro~ ram
HTIC.TP Hands -On Time Requirement

Implement ati on Cost Require m ents
ICVM .QC Internal Quality Contr ol V ar ia bl~’s ~na ~‘~ t~~ods of
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~MR . T~ lm p lem ent .ltlon V a ip o w e r  Requ i reme n ts
IPDB Im plem ent~- t i ~ n Plan Data Dase
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IQCR.QC In te rna l  Q u a l i t y  Contro l  R o le s  m u  Re~~pons ih i~~it i e s
ISD Instructional Systems Development
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ISC. t P  Ins t ruct iona l  Cys t e m Ov e r v i e w
LA DB Lesson ~u tho r ing  Da t- a Pis”
LAP Lesson Au thor ing  Program
LI.LS Les co n In tro -~u ct io n
LM.~~D Lesson ~‘t’dium (Media )

Lesson ~u h 1e e t ~~V e
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LO~ .L.\ L. ’ c’~.ure Out ~ ~n’/  ~~~~LP.~~D Lesson Prere quisi tes
LPDB Lesson P ro d u c t i o n  Da t a  Pose
LPP Lesson Product ion Prog ram
LSD~ Lesson :Th - : ’ c i f i c a t t o n  r a t ~-~ r is e
L O P Lesson ~pe c l f ic a t i on  Program
LTN~ Le sson Tr yout ro t a  Paso
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MDM .NT Major D e c i s i o n s / M i l e s t ~,ne s
MLE.PM Mas ter List of Events
MLS .PM Mast’~r List of’ Skil1 s
MMD.TS Media Mix Designator
MMPR.MS Media Mix Priori ty Rules
MPDB Mas ter Plan Da ta Base
MPI.MP Master Plan rntroduc ’:lon
M P P  Master Plan Program
MSDB Media Selection Data Pase
MSP Media Selection Program
NTPDB Navy Training Plan Data Base
NTPI.NT Navy Tra ining Plan Introduction
NTPP Navy Tra ining Plan Program
OBS.OH Objective Behavior Otatements
OC .LS Objective Classific ation
OCRTL.OH Objective Cross R’ ference to Task Listing
OCS.CH Objective Conditions Statements
OHARN .CH Ob jective Hierarchies Alternate Reference ~umber
OHDB Objectives Hierarchy Data ~ase
OMP Objectives Hierarchy Program
OHRN .OH Objective i1i~ rarchies Re ference ‘h~mber
OMSD.OH Objective Media Selection Data
OMT~ . MT Operation /MaIntenance /Train in~ M a n n i n g
OPM .TS Objective Per Media
O RR .~~P Organization Roles and Re spon sibilitie s
OSS.OH Objective Standards Statements
P. PM Personnel
PA .P M Projec t Accoun t s
PAPA Probl em Analysis Data ~asePAP Pro b lem Anal ys i s Progr am
PCL.TP Perfo rmance Choract eristics/Li m its
PCR .TS Production Cost Requirements
PEP.PP Proposal Evaluation Criteria
PFE.M P Pro jec t Fundi ng Es tima te
PGR.PA Program Go als Ran king
PGS.PA Progr am Goals Statements
PHT.TP Pro portion of Hands—On Training Time
PJE.SE Prev ious Job Experience
PMD9 Progress Monitoring Data vase
PMP Progress Monitoring Program
PMR.TS Production ~ari powe r Requirements
POS.SD Placement in Ordinal Syllabus (Time—based)
PP.M P Projec t Pl ans
PPDB Procuremen t Pac kage Da ta Base
PPP Procuremen t Packi~ e Pro gram
PQS Personnel Qualification System
PR.TP Pr esentation Requirements
PS.MP Progr am Schedules
PSC.LP Production Staffin g Codes
PSO .MP Procurement Strategy Options
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PSO.PA p roblem Statement Oynopsi s
PT~~ LP Production Tasks Alg ori t hm s
PTDB Procur ement of Trainers D nt i  Pose
PTP Procurement of Trainers Program
PTS.LS Practice/Test Speci fications
QCDB Quality Control Data Paso
OCP Quality Con t rol Pro g ram
RC.L -A Review Comments
RCS .MP Resource Comm i tments Specification
RF~~ T Report Format
RICC.M 5 Required Instructional Cha ract eristi cs Cole
RN .CM Resources Needed
RR. IP Recor ds and Reports
RO .LA Revision Specifications
RSD .IP Resour ce Scheduling Data
SA.SD Sequencing Algorithm s
SAT.SE Student Aptitud e Data
SCA.TP Selection /Comparison Algorithm s
SDD.SE Student Demograp hic Data
SDDB Syll abus Development Data Base
SPP Syllabus flevclopment . Program
SF .LA Segment Examples
SELPA Student Fntry _ L eve l Data ~‘ase
SELP Student Entry— Level Program
SGT .QC Sm all Group Tr youts
SIC.SD Segment Interrel ationship Cod e
S~~.SD Segment we l i um
S M P . I P  Student Manag ement Data
SMN. TP St ffing Management Dat a

Segment Objective
SO.~~D Segment ° b je c t i ve
S P . C M  Student Progress
SPD .CM Student Perform ance Data
SPG .PA Sources for Program Goals
SPT.LA Segment Practice/Test Tt.ems

¼ OR.LS Source References
ORS .~~A Scheduled Resources Sp e ci fi ca t i on
SS.LA Storyboard /Script
ST.SP Oegment Titl e
STD.SD Student Through-put Dat .-’
OTP .LS ~pecial Teaching Points
SV.PM Status Vector
SW .LA Student Worksheets
TAD .LT Tr yout Attitudin a l Data
T BF.C M Test  Base Fr ame
TBS.TL Task Behavior Sta tements
TC.LP Typosetting Codes
TCDR.PT Trainer Contract Data Requir ements
TCR.TS Tr yout Cost Requirements
TCS.TL Task Condition s Statements
TD.TP Tac tic D~ script ion
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* TEL.PT Trainer Exhibits List
Test Item Pank

TLDB Task List ing Data  Base
TLP Task Listing Program
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TLSD.TV Task LIsL Su rvey  Data
TLSF.TV Task List Survey Format
TLSI.TV Task List Survey Indicate-
TM .LT Tr you t Monitor
TMR .TS Tryou t ~‘anpower Requirem ents
TMSD.TL Task Media Selection Dat - ~TN.TP Tactic Name
TOPT.SE Terminal Objectives From Prev ious Tr i-~ ingTP.LA Tr yout Procedures
TPD.LT Tryou t Perrormance Data
TPDB Tactics Packag ’ Data Bas~
TPEC.PF Trainer Proposal Fva lu -ati cn ~riteri a
TPEP.PT Trainer Proposal Evaluati on Plan
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TPPY .NT Trained Personnel Needed Per Year
TR.NT Training Requirements
IRD Trainer Requirem ents Determin ati cn
TRDB Trainer Requirements Data Base
TRN.TP Tactics Re ference Number
TRP Trainer Requirements Program
TRS.LP Technical Requirement s Soeci~~ications
TS.LT Tr you t Schedule
TSA .TV Task Selection Algorit hm
TSD.LT Tr yout Subjects Demographic Data
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TSDVF.TV Task Survey Demographic Variabl es Format
TST.TV Task Selectior Indi cator
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TSS.TL Task Standards Statem ents
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